
_J RIGINAL

Transcript Exhibit(s) liaN "

» » - 9
r "n . . _ \
..-

~; /\ 2\ A.
I VA -J

. _ 1

00001 7061 3

*
._A

"Jo

w!A *J*-

103-

,pf
Np c f l f r?x

Docket #(s):
OMLIQA Ye\

Arizona Corporation Commission
s r~D O C i i

MAY 28 2816

l9999453.93 j*t'

Exhibit #1Q \-  8 up? - .

M 0\%5< \'L

'>?w Q(>~I\6 v <6 ,au W( waaé, o<>0i>nO!0@§ >(W0v%v\
W Qr»r'<5 \D- W .so wmwme,

O8Q)QWU\1»

O®1>0w0w 1Ll *NMA 0l>00wfoL()1W



Western Group Rate Case

Exhibit FKS- 1

5167 Valley Farms



"`T

I|

_

A 7 4

no

J YES NO
UPON AUTHORIZATION
WITHIN 60 DAYS

RETENTION REQUIRED!

WORK TO START BY:

WORK TO BE FINISHED BY:

SYSTEM!

DMSION:

RESPONSIBLE P6RSDN:

TAX CODE: 210s

P NAL VALLEY
CASA GRANDE
JAMES WILSON
2108

DESCRIPTION OF WORK:

Design and Construct an arsenic removal facility ("ARF") at valley Farms Well Nos. 1 and 2 in the Pinal Valley water
system. The ARF construction will be complete in 2014. Construct in accordance with attached drawings andlor
Arizona Water Company specifications.

, Lab results show the arsenic
concentration in Well Nos. 1 and 2 as high as 4 ppb and 16 ppb respectively. Company Engineers reviewed possible

FACTORS .RJSTFYING WORK!

APPROVED 2014 BUDGET ITEM ($750,000)
The arsenic concentration in Well No. 2 has increased over the Maximum Contaminant Level (MCL) of 10 ppb Prior
to exceeding the MCL of 10 ppb the Company removed Well No. 2 from service.

blending scenarios and determined that compliance with the arsenic MCL through blending does not meet peak
system demand requirements of the Valley Farms and Coolidge portion of the Pinal Valley water system. In the event
of a pump failure in Well No. 1 blending is not possible. well No. 2 would need to be shut down to avoid exceeding the
arsenic MCL. Production from at least one of these wells is required to maintain safe, reliable, and adequate water
service during peak system demand in the Valley Farms and Coolidge portion of the Pinal Valley water system.
Company engineers will analyze and select the most cost effective arsenic removal technology and arsenic removal
media for the ARF
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Construct an arsenic removal facility ("ARF") at Valley Farms Well Nos. 1 and 2 in the Plnal Valley water system.
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SERVICE CONNECTIONS COMPLETE: DOUBLE-LONG 345

SERVICE CONNECTIONS COMPLETE DOUBLE-SHORT 345

SERVICE CONNECTIONS COMPLETE SINGLE-LONG 345
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ARIZ ONA WATER COMPANY
L.aJ

3805 n. BLACK CANYON HIGHWAY, PHOENIX, ARIZONA85015-5351 • P.O. BOX 29006, PHOENIX, AZ 85038-9006
PHONE: (602) 240-6860 • FAX: (602) 240-6874 | TOLL FREE: (800) 533-6023 www.azwater.com

April 7, 2014

Mr. Mark Gross
Carollo Engineers
4600 E. Washington Street, Suite 500
Phoenix, AZ 85034

Re: Valley Farms Wells No. 1 and 2 ARF Technologies

Dear Mr. Gross:

Enclosed is your copy of the Consulting Agreement for the above referenced project,
which has been accepted by Arizona Water Company (the "Company").

If you have any questions, please call me at this office.

Very truly ors

John Knobby

Lead Designer
engineering@azwater.com

ash
Enclosure

FiLE BUPY
E-MAIL: mail@azwater.com 11/16/10

FKS:ath
E-3-11-BW:\PKOJEOTS\20I4lPV\1.5167 VALLEY FARMS ARF\AGREEMENTS\EXECU'rEOCAROLLOCONSULTING AGREEMENT GVR LTR 1-51 Sr VALLEYFARMS WELLS1 a2.DOCX
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AGREEMENT FOR CONSULTING SERVICES BETWEEN
ARIZONAWATER COMPANY AND

CAROLLO ENGINEERS, INC

THIS AGREEMENT is made and entered into on the if!! day of ,¢'¢¢;, pa/y.
by and between Arizona Water Company, an Arizona corporation, herein Er referred to
as "Company," and Carollo Engineers, an_Anilzena.corporation hereinafter referred to as
"Consultant". D@k¢w4/°e/

RECITALS

WHEREAS, Company is authorized to and desires to retain Consultant to provide
engineering services for Valley Farms Wells Nos. 1 and 2 arsenic removal technology
and media alternatives evaluation.

WHEREAS, Consultant is agreeable to providing personnel and facilities necessary
to perform the desired services within Company's required time, and

WHEREAS, Company desires to retain Consultant to perform the sewces in the
manner, at the time, and for the compensation set forth herein,

now, THEREFORE, Company and Consultant agree as follows:

1 Description of Project

Company and Consultant agree that Project is as desorbed in Exhibit A, hereto,
incorporated by reference herein and entitled "Scope of Work," dated February 17, 2014.
If, during the course of Project, Company and Consultant agree to changes in Project,
such changes shall be effective only after being incorporated in this Agreement by written
amendment, signed by representative of Company and Consultant.

Scope of Consultant Services

Consultant agrees to perform those services described hereafter. Unless modified
in wr ting by both parts, duties of Consultant shall not be construed to exceed those
services specifically set forth herein

a. Basic Services Consultant agrees to perform those services described in
the Scope of Work (the "Services"). Any tasks not specifically described in the Scope of
Work will be Additional Services.

b. Additional Services Company shall pay Consultant all fees and costs
incurred in performing Addtional Services provided the services were authorized by
Company in writing. Unless otherwise agreed in writing, Additional Services shall be
compensated in accordance with Consultant's standard billing rates at the time the
Additional Services are performed.
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c. Litigation Assistance Unless specifically stated therein, the Scope of Work
does not include assistance to support, prepare, document, bring, defend or assist in
litigation undertaken or defended by Company. All such services required or requested
of the Consultant by Company or any third party (except claims between Company and
Consultant) will be reimbursed at Consultant's applicable rates for such litigation
services.

Responsibilities gf Company

In addition to payment for the Services performed under this Agreement, Company
shall:

a. Assist and cooperate with Consultant in any manner necessary and within
its ability to facilitate Consultant's performance under this Agreement.

b. Designate in writing a person to act as Company's representative with
respect to this Agreement. Such person shall have complete authority to transmit
instructions, receive information, interpret and define Company's policies, make decisions
and execute documents on Company's behalf.

c. Furnish Consultant with all technical data in Company's possession
including, but not limited to, maps, surveys, drawings, soils or Geotechnical reports and
any other information required by or useful to Consultant in performance of the Services
under this Agreement.

Notify Consultant of any known or potential health or safety hazards existing
at or near the project site.

e. Provide access to and/or obtain permission for Consultant to enter upon
project related property during normal business hours, whether or not owned by Company,
as required to perform and complete the Sewioes.

Americans with Disabilities Act

Any other provision of this Agreement to the contrary notwithstanding, unless
otherwise specified in the Scope of Services, Company's contractors shall have sole
responsibility as between Company and Consultant for compliance with the Americans
With Disabilities Act ("ADA") 42 U.S.C. 12101 et. Seq. and the related regulations.
Consultant shall provide Company with applicable ADA criteria, which may be required.

Autlglorizqtjqn and Completion

In signing thos Agreement Company grants Consultant specific authorization to
proceed with work as described in Scope of Work and under the terms of this Agreement.

Page 2 of 11
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Qompensation

a. Amount. For the Services described in Exhibit A, Company agrees to pay,
and Consultant agrees to accept compensation in accordance with Exhibit B, attached
hereto and incorporated herein. Where Consultant has provided Company with a
breakdown of the total compensation into subtasks, such breakdowns are estimates
only. Consultant may reallocate compensation between tasks, provided total
compensation is not exceeded without the prior written approval of Company.

b. Payment As long as Consultant has not defaulted under this Agreement,
Company shall pay Consultant within thirty (30) days of the date of Consultant's
invoices for services performed and reimbursable expenses incurred under this
Agreement. If Company has reason to question or contest any portion of any such
invoice, amounts questioned or contested shall be identif ied and notice given to
Consultant within thirty (30) days of the date of the invoice. Any portion of any invoice
not contested shall be deemed to be accepted and approved for payment and shall be
paid to Consultant within thirty (30) days of the date of the invoice. Company agrees to
cooperate with Consultant in a mutual effort to resolve promptly any contested portions
of Consultant's invoices.

In the event any uncontested portions of any invoice are not paid within thirty (30)
days of the date of Consultant's invoice, interest on the unpaid balance shall accrue
beginning with the 31st day at the rate of 1.5% per month, and Consultant shall have
the right to suspend work per Article XV, Suspension of Work.

Responsibility of Consultant

Standard of Care Professional Services

Subject to the limitations inherent in the agreed scope of work as to the degree of
care, amount of time and expenses to be incurred, and subject to any other limitations
contained in this Agreement, Consultant shall perform the Services and any Additional
Services in accordance with generally accepted standards and practices customarily
utilized by competent engineering firms in effect at the time Services and any Additional
Services are rendered. Consultant does not expressly or impliedly warrant or guarantee
its Services.

b. Reliance upon ~lnformation Provided by Qthers

If Consultant's performance of services hereunder requires Consultant to rely on
information provided by other parties (excepting Consultant's subcontractors), Consultant
shall not independently verify the validity, completeness, or accuracy of such information
unless otherwise expressly engaged to do so in writing by Company.
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Qonsultarl§§ Opinion of Qosts

Company acknowledges that construction cost estimates, financial analyses and
feasibility projections are subject to many influences including, but not limited to, price of
labor and materials, unknown or latent conditions of existing equipment or structures,
and time or quality of performance by third parties. Company acknowledges that such
influences may not be precisely forecasted and are beyond the control of Consultant
and that actual costs incurred may vary substantially from the estimates prepared by
Consultant. Consultant does not warrant or guarantee the accuracy of construction or
development cost estimates, however, Consultant agrees to exercise its best
Professional Judgment in rendering its opinions.

Construction Phase Services

1. Consultant's Activities at Construction Site. The presence of
Consultant's personnel at a construction site, whether as on-site representative, resident
engineer, construction manager, or otherwise, does not make Consultant responsible for
those duties that belong to Company and/or construction contractors or others, and does
not relieve construction contractors or others of  their obligations, duties, and
responsibilities, including, but not limited to, construction methods, means, techniques,
sequences, and procedures necessary for completing all portions of the construction work
in accordance with the contract documents, any health or safety programs and
precautions required by such construction work, and any compliance with applicable laws
and regulations. Any inspection or observation of the contractor's work is for the purpose
of determining that the work is proceeding in conformance with the intent of the project
specifications and contract documents. Consultant has no authority to exercise control
over any construction contractor in connection with their work or health or safety programs
and precautions. Except to protect Consultant's own personnel and except as may be
expressly required elsewhere in the Scope of Work, Consultant has no duty to inspect,
observe, correct, or report on health or safety deficiencies of the construction contractor.

2. 'M .-
Scope of Services, Consultant shall review shop drawings or other contractor submittals
for general conformance with the intent of the contract documents. Except for services
completed under direct contract to Consultant, Consultant shall not be required to verify
dimensions, to engineer contractor's shop drawings or submittals, nor to coordinate shop
drawings or other submittals with other shop drawings or submittals provided by
contractor.

Shop Drawing and Submittal Rev@w If required by Consultant's

3. Record Drawings Record drawings, if required, will be prepared, in
part, on the basis of information compiled and furnished by others, and may not always
represent the exact location, type of various components, or exact manner in which the
Project was finally constructed. Except for services completed under direct contract to
Consultant, Consultant is not responsible for any errors or omissions in the information
from others that are incorporated into the record drawings.
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Scop¢8_of Work

, Cons u l tan t  s pec i f i c a l l y
acknowledges and agrees that  i t  has  inspected and fami l ia r ized i tse l f  wi th  Company 's  s i te
The  Consu l tan t  has  r ece ived ,  o r  had  the  oppo r tun i ty  to  inqu i r e  abou t  and /o r  r eques t  a l l
r e le v a n t  i n fo r ma t io n  c o n c e r n in g  th e  Sc o p e  o f  W o r k  f r o m Co mp a n y  o r  a n y  o th e r  s o u r c e
Consu l tan t  deems  necessa r y .  The  Scope  o f  W or k  has  been  p r epa r ed  by  the  Consu l tan t
a n d  to  t h e  b e s t  o f  i t s  k n o w le d g e  i n c l u d e s  a l l  a p p l i c a b le  w o r k  r e q u i r e d  to  s u c c e s s fu l l y
comp le te  Va l ley  Far ms  Nos .  1  and  2  a r sen ic  r emova l  techno logy  and  med ia  a l te r na t ives
eva lua t ion .

Before prepar ing t h e  s c o p e  o f  w o r k

Asbestos/Hazardous_Mater ia l

Co n s u l ta n t  a n d  Co n s u l ta n t ' s  s u b c o n t r a c to r s  s h a l l  h a v e  n o  r e s p o n s ib i l i t y  fo r  th e
d i s c o v e r y ,  h a n d l i n g ,  r e m o v a l ,  o r  d i s p o s a l  o f ,  o r  e x p o s u r e  o f  p e r s o n s  t o  a s b e s t o s  o r
hazardous  or  tox ic  mater ia ls  tha t  a re  present  in  any  fo rm a t  the  Pro jec t  s i te .  Pro fess iona l
serv ices  re la ted  to  o r  in  any  way  connec ted  wi th  the  inves t iga t ion ,  de tec t ion ,  aba tement ,
replacement, use, spec i f icat ion, or  removal of products , mater ia ls ,  or  processes conta in ing
asbestos or  hazardous or  tox ic  mater ia ls  are beyond the scope of th is  Agreement.

In  the event Consu l tant  encounters  asbestos  or  hazardous mater ia ls  a t  the jobs i te ,
Consultant may, at i ts  opt ion and without l iab i l i ty  for  damages, suspend the per formance of
serv ices  on  the  Pro jec t  un t i l  such  t ime as  Company  and Consu l tan t  mutua l ly  agree  on  an
amendment to  th is  Agreement to  address the issue, or  Company re ta ins  another  spec ia l is t
c ons u l tan t  o r  c on t r ac to r  to  i den t i f y ,  c las s i f y ,  aba te  and /o r  r emov e  the  as bes tos  and /o r
hazardous mater ia ls .

Consul tant 's  Work  Product

SCOD€

C o n s u l t a n t ' s  w o r k  p r o d u c t  w h i c h  i s  p r e p a r e d  s o l e l y  f o r  t h e  p u r p o s e s  o f  t h i s
A g r e e me n t ,  i n c lu d in g ,  b u t  n o t  l im i te d  to ,  d r a w in g s ,  te s t  r e s u l t s ,  r e c o mme n d a t i o n s  a n d
technical specif icat ions, whether  in  hard copy or  e lectronic  form, shal l  become the proper ty
o f  Company  when Consu l tan t  has  been fu l ly  compensated  as  se t  fo r th  here in .  Consu l tan t
may keep copies of a l l  work product(s)  for  i ts  records.

Co n s u l ta n t  a n d  Co mp a n y  r e c o g n iz e  th a t  Co n s u l ta n t ' s  wo r k  p r o d u c t  s u b mi t te d  in
p e r f o r m a n c e  o f  t h i s  A g r e e m e n t  i s  i n t e n d e d  o n l y  f o r  t h e  p r o j e c t  d e s c r i b e d  i n  t h i s
Agreement .  Company 's  a l te ra t ion  o f  Consu l tan t 's  work  p roduc t  o r  i ts  use  by  Company  fo r
any other  purpose shal l  be at Company 's  so le r isk .

Elec tron ic  Ggpies

I f  r e q u e s te d ,  s o le l y  a s  a n  a id  a n d  a c c o mmo d a t i o n  to  Co mp a n y ,  Co n s u l ta n t  ma y
p r o v id e  c o p ie s  o f  i t s  wo r k  p r o d u c t  d o c u me n ts  i n  c o mp u te r - r e a d a b le  me d ia  ( "e le c t r o n ic
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copies", "CADD"). These documents will duplicate the documents provided as work
product, but will not bear the signature and professional seals of the registered
professionals responsible for the work. Company is cautioned that the accuracy of
electronic copies and CADD documents may be compromised by electronic media
degradation, errors in format translation, file corruption, printing errors and
incompatibilities, operator inexperience and file modification. Consultant will maintain the
original copy, which shall serve as the official, archived record of the electronic and CADD
documents.

10. Indemnification

a. The Consultant shall indemnify the Company against, and save and hold it
harmless from, any and all liability, claims, demands, loss, actions, causes of action,
expense, penalties, fines, assessments, damages and costs of every kind and nature
for injury to or death of any and all persons, including, without limitation, employees or
representatives of the Company or of the Consultant or of any subcontractor, or any
other person or persons, and for damage, destruction or loss, consequential or
otherwise, to or of any and all property, real or personal, including, without limitation,
property of the Company or of the Consultant or of any subcontractor, or of any other
person or persons, and the violation of any law, ordinance, rule, regulation, standard, or
order resulting f rom, or in any manner arising out of , or in connection with, the
performance of  the work under the Contract, howsoever same may be caused,
including, without limitation, the Company's active or passive negligence. The
Consultant shall also, upon request by the Company, and at no expense to the
Company, defend the Company in any and all suits, concerning such injury to or death
of any and all persons, and concerning such damage, destruction or loss, consequential
or otherwise, to or of any and all property, real or personal, including, without limitation,
suits by employees or representatives of the Company or of the Consultant or of any
subcontractor, or any other person or persons, or concerning any court or administrative
proceeding concerning the violation of any law, ordinance, rule, regulation, standard, or
order. Excluded from this paragraph are only those injuries to or deaths of persons and
damage, destruction or loss, to or of property arising from the sole negligence or willful
misconduct of the Company.

b. Consultant shall indemnify the Company against, and save and hold it
harmless from, any and all liability, claims, demands, damages, costs, expenses and
attorney's fees, suffered or incurred on account of any breach of any obligation,
covenant or other provision of this contract, including without limitation, breach of the
indemnity provisions of subsection A of this Section 10.

c. Consultant further agrees to defend, indemnify and hold harmless the
Company, its directors, officers, employees, and agents, from and against any and all
costs, damages, claims, expenses, violations, notices of violations, penalties, liens,
assessments, and liabilities of every kind and nature, foreseeable or unforeseeable,
directly or indirectly, arising from any release, removal, generation, use, storage or
disposal on, under, around, or from the site of any material, substance, or waste,
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hazardous or nonhazardous, including, without limitation, drilling fluids, mud, cuttings
and development and test water howsoever same may be caused, including, without
limitation, the Company's active or passive negligence.

11. Consultant's Insurance

Consultant shall procure and maintain the following minimum insurance:

a. Commercial general liability insurance, including personal injury liability,
blanket contractual liability and broad-form property damage liability coverage. The
combined single limit for bodily injury and property damage shall be not less than
$1,000,000.

b. Automobile bodily injury and property damage liability insurance covering
owned, non-owned, rented, and hired cars. The combined single limit for bodily injury and
property damage shall be not less than $1 ,000,000.

c. Statutory workers' compensation and employer's liability insurance as
required by state law.

d. Professional liability insurance. The policy limit shall be not less than
$1,000,000.

Consultant shall either require each of its subconsultants to procure and to
maintain the insurance specified in this section or insure its subconsultants in the
Consultants own policy, in like amounts.

Company shall be named as additional insured on policies a and b above. Upon
execution of this Agreement, Consultant will provide a certif icate of insurance to
Company. Consultant will keep the certificate current at all times while this Agreement
is in effect. The Consultant will provide a 30-day written notice in the event the above
policies are cancelled.

12. Confidentiality

Consultant agrees it will maintain the confidentiality of all material it receives from
Company and will not disclose, distribute, or publish to any third party such information
without the prior permission of Company. Notwithstanding the foregoing, Consultant shall
have no confidentiality obligation with respect to information that:

a. becomes generally available to the public other than as a result of disclosure
by Consultant or its agents or employees,

b. was available to Consultant prior to its disclosure by Company,

c. becomes available to Consultant from a third party who is not, to the
knowledge of Consultant, bound to retain such information in confidence.
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In the event Consultant is compelled by subpoena, court order, or administrative
order to disclose any confidential information, Consultant shall promptly notify Company
and shall cooperate with Company prior to disclosure so that Company may take
necessary actions to protect such confidential information from disclosure.

13. Subcontracts

Consultant shall be entitled, to the extent determined appropriate by Consultant, to
subcontract any portion of the services to be performed under this Agreement.

14. Suspensigp of Work

Work under this Agreement may be suspended as follows:

a. Bv Company By written notice to Consultant, Company may suspend all
or a portion of the Work under this Agreement if unforeseen circumstances beyond
Company's control make normal progress of the Work impracticable.

b. Bv Consultant By written notice to Company, Consultant may suspend
the work if  Consultant reasonably determines that working conditions at the Site
(outside Consultant's control) are unsafe, or in violation of applicable laws, or in the
event  Company has not  made t imely payment in  accordance with Art ic le  v i ,
compensation.

15. Termination of Work

a. This Agreement may be terminated by Company as follows: (1) for its
convenience on thirty (30) days' notice to Consultant, or (2) for cause, if Consultant
materially breaches this Agreement through no fault of Company and Consultant neither
cures such material breach nor makes reasonable progress toward cure within fifteen
(15) days after Company has given written notice of the alleged breach to Consultant.

b. This Agreement may be terminated by Consultant as follows: (1) for
cause, if Company materially breaches this Agreement through no fault of Consultant
and Company neither cures such material breach nor makes reasonable progress
toward cure within thirty (30) days after Consultant has given written notice of the
alleged breach to Company.

Payment upon Termination In the event of termination, Consultant shall
perform such additional work as is reasonably necessary for the orderly closing of the
work. Consultant shall be compensated for all work performed prior to the effective date
of termination, plus work required for the orderly closing of the work, including: (1)
authorized work performed up to the termination date plus termination expenses,
including all labor and expenses, at Consultant's standard billing rates, directly
attributable to termination, (2) all efforts necessary to document the work completed or
in progress, and (3) any termination reports requested by Company.
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16. Assignment

This Agreement is binding on the heirs, successors, and assigns of the parties
hereto. Except as otherwise set forth under Article VIII, Assignment of Tasks to Affiliates,
this Agreement may not be assigned by Company or Consultant without prior, written
consent of the other.

17. No Benefit for Third Parties

The services to be performed by Consultant are intended solely for the benefit of
Company, and no benefit is conferred on, nor contractual relationship established with any
person or entity not a party to this Agreement. No such person or entity shall be entitled to
rely on Consultant's services, opinions, recommendations, plans, or specifications without
the express written consent of Consultant. No right to assert a claim against the
Consultant, its officers, employees, agents, or consultants shall accrue to the construction
Contractor or to any subcontractor, supplier, manufacturer, lender, insurer, surety, or any
other third party as a result of this Agreement or the performance or nonperformance of
the Consultant's services hereunder.

18. Force Maigeure

Consultant and Company shall not be responsible for delays caused by
circumstances beyond their reasonable control, including, but not limited to: (1) strikes,
lockouts, work slowdowns or stoppages, or accidents, (2) acts of God, (3) failure of
Company to furnish timely information or to approve or disapprove Consultant's
instruments of service promptly, and (4) faulty performance or nonperformance by
Consultant or Company, Company's or Consultant independent consultants or contractors,
or governmental agencies. Consultant and Company shall not be liable for damages
arising out of any such delay, nor shall the Consultant or Company be deemed to be in
breach of this Agreement as a result thereof.

19. Integration

This Agreement represents the entire understanding of Company and Consultant
as to those matters contained herein. No prior oral or written understanding shall be of
any force or effect with respect to those matters covered herein. This Agreement may not
be modified or altered except in writing signed by both parties.

20. §>eve!ability

If any part of this Agreement is found unenforceable under applicable laws, such
part shall be inoperative, null, and void insofar as it conflicts with said laws, but the
remainder of this Agreement shall be in full force and effect.

Page 9 of 11
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21. Choice of Law/Jurisdiction

This Agreement shall be administered and interpreted under the laws of the State
of Arizona Jurisdiction of litigation arising from the Agreement shall be in The State of
Arizona.

22. Attorneys' Fees

In the event any claim, controversy, or legal action arises under this Agreement,
the prevailing party shall be entitled to recover from the other party all attorneys' fees,
costs, expenses and other fees incurred by the prevailing party.

23. Notice Provisions

Notices concerning this Agreement shall be in writing and sent by certified mail or
by courier (such as Federal Express), or by hand-delivery addressed as follows:

To the Company: Arizona Water Company
3805 North Black Canyon Highway
Phoenix, AZ 85015-5351
Attention: President

or

Arizona Water Company
Post Office Box 29006
Phoenix, AZ 85038-9006
Attention: President

To Consultant: Carollo Engineers, Inc.
4600 E. Washington Street, Suite 500
Phoenix, AZ 85034
Attention: Mr. Mark Gross

Either party may change its address for purposes of this Section by giving written
notice of such change of address to the other party.

24. Authorization

The persons executing this Agreement on behalf of the parties hereto represent
and warrant that the parties have all legal authority and authorization necessary to enter
into this Agreement, and that such persons have been duly authorized to execute this
Agreement on their behalf.

Page 10 of11
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IN WITNESS WHEREOF, each of the parties hereto has caused this instrument
to be executed by their respective duly authorized officers as of the date first written
above.

ARIZONA WATER COMPANY,
an Arizona corporation

CAROLLO ENGINEERS, INC.
al:LAr1izena'corporation

D 814 /
By: ¢

Its: CQ/

- ,4////9*=*°"

8&,;,@e
By:

Its:
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Exhibit A

4 corolla
El1ulnIln...Working Wonders With Wafer o

Arizona Water Company

Scope of Work and Fee

Valley Farms Wells No. 1 and 2 Arsenlc Removal Faclllty

Arsenic Removal Technology and Medley Alternatives Evaluation
February 11, 2014

INTRODUCTION

This proposed Scope of Work defines the engineering services which Carollo En infers, Inc.
(Carollo) will provide Arizona Water Company (AWC) for the Valley Farms Wells No. 1 and 2
Arsenic Removal Technology and Media Alternatives Evaluation Study (study). The sewlces to
be provided include an evaluation of potential arsenic removal technology alternatives for the
s te and an evaluation of arsenic removal media alternatives.i o

The Valley Farms water well site (Site) has two wells, Well No. 1 and Well No. 2. The arsenic
concentration In Well no. 2 has increased over the Maximum Contaminant Levels (MCL) of to
micrograms per liter. Prlor to exceeding the MCL, AWC removed Well No. 2 from service, Awc
then conducted pump tests after the well was removed from service. Lab results indicate that
the arsenic concentrations in Wells No. 1 and No. 2 are 4 and 16 micrograms per liter,
respectively, Blending the two wells together to produce a maximum of 8 micrograms per liter
would reduce the production of Well No. 2 from 250 to 75 rpm.

AWC intends to pert and construct an arsenic removal facility (ARF) at the Valley Farms site
(Site). The new ARF all be designed to reduce the arsenic concentrations in the groundwater to
less than 7 micrograms per liter. The near-term and long-term range of duty cycles for the wells
will be estimated by AWC as part of the Study. The design and alternative evaluation will
accommodate future expansion of the ARF for additional flows from future well(s), also to be
defined by AWC during the Study.

The goal of this study is to evaluate arsenic removal technology alternatives for the Site, and
then identify the most cost effective alterative for implementation that meets regulatory agency
and AWC requirements.

Three arsenic removal technology options will be considered for this study:

CoagulationlFirtration
Ion Exchange
Adsorption

Each technology will be evaluated with multiple process trains (i.e. portal flow vs. full flow,
single vessel vs. multiple vessels, and series tlow vs. parallel flow). The following constraints will
be included in the evaluation process for each arsenic removal technology alternative:

l
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Exhibit A

Site space restrictions, new and future equipment spacing and layouts
Potential limitations on equipment heights
Potential of blending groundwater for partial stream treatment to reduce
treatment equipment footprints and costs
Disposal costs for residuals streams from the treatment processes for
each of the arsenic removal technology alternatives evaluated (disposal of
treatment residuals via sewer connection is assumed not viable)
Well production, AWC system production requirements, well water quality
parameters and their impacts on the different removal technologies

In order to select the best available and most cost effective arsenic removal technology, the
evaluation process for this study will include, but may not necessarily be limited to the following
components:

Capital construction costs for each alternative
O&M costs, including waste disposal costs for each alternative
20-year life cycle costs for each alternative

Pros and cons of each alternative including, but not limited to:

Removal technology effectiveness and reliability
Ease of operations, and the ability of the ARF to be removed from service for weeks or
months and then re-started (summertime/wintertime operation)
Disposal of residuals, regulatory permitting, and potential issues and costs associated
with generation and disposal of Resource Conservation and Recovery Act (RCRA)
wastes
Constructability
Footprint

The Scope of Services for this Study is described below.

SCOPE OF SERVICES

Task Serles 100 - Preliminary Evaluation oLAlterl38:glyes and Results Worksbgp

Task 110 - Carollo will review water quality data and perform a prelim nary evaluator of the
arsenic removal technology alternatives noted above. Some additional sampling and analysis of
key water quality data parameters may be requested during Task 110 to confirm suitability of
treatment technologies and blending strategies, if Carollo determines additional water quality
samples are required. For example, pH measurements will be needed for the Valley Farm wells,
and confirmation sampling for iron concentrations. In order to determine the best available
arsenic removal technology, Carollo will provide AWC a list of the additional water quality
samples required in writing prior to the completion of Task 110. Carollo will then perform a
prelim nary evaluation of the alternatives and present the resits at a workshop for AWC's
review and input. Prior to the workshop, Carollo will provide an agenda and a draft of the study
evaluation results to date.

Assumptions: A project kick-off meeting will be held with AWC and the Carollo project
manager and key staff. A project workshop all be held upon completion of the preliminary
evaluations to present results.

Page 2 of 5
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AWC inputs: 1) Provide CAD file of Site Plan. 2) Provide historical water quality and
operations data. 3) Provide input on preferred ARF technology.

Deliverables: Carollo will provide 1) Workshop handouts and 2) Preliminary evaluation results.

Task Series 200 - Evaluation of_Media Systems

The goal of this task is to evaluate potential arsenic removal medias for the technology
configurations selected as part of Task 100, and identify the cost effective medias.

Task 210 - As a new installation, it is likely that the media will be procured as part of a system. It
is also likely that a supplier will provide the media, contactor vessels, internal piping, face piping,
and valves. The controls and instrumentation (e.g.,
transmitter, flow meter, rupture disc, etc.) could also be provided by the vessels and media
supplier. Carollo will perform a preliminary evaluation of arsenic media systems currently
available on the market. This preliminary list will then be reduced to three media systems based
on go/no-go criteria using the site constraints and AWC's preferences (e.g., media systems that
use off-site regeneration are not acceptable to AWC). Carollo will perform an evaluation of the
three media systems and the evaluation will include the following criteria:

programmable logic controller, pressure

Coagulation/Filtration

Based on AWC's previous experience with coagulation/filtration technology, media selection
may not be appropriate at this time and should be addressed during the detailed design
process.

Ion Exchange

4

o

Salt, brine, waste volume storage requirements
Projected regeneration rate based on available water quality data
Supplier's ability to provide equipment that meets the physical site constraints
Approximate relative equipment cost, salt delivery and brine disposal cost
Waste Quality I Disposal requirements
Expected useful life of IX resin
Resin cost and availability

Adsorption

*

•

9

o

Projected bed volumes for media based on available water quality data
Supplier's ability to provide equipment that meets the physical site constraints
Standard treatment performance guarantee with reimbursements/credits when such
performance quarantines are not met, .e., when bed le is less than expected
Approximate relative equipment cost, media replacement cost, and media disposal cost
Supplier taking full responsibility for disposed media and indemnifying AWC. AWC
currently also has third party contracts for mede dispose. Both supplier disposal and
AWC contract disposal alternatives, f feasible, will be included as part of the evaluation
for this study
Waste quality/disposal requirements
Availability of media
Meda storage requirements
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Ease of installation, preparation, and disposal of media
Chemical/backwash requirements
Required backwash flow rate/storage volume and other requirements

Carollo will collect this information and then develop a recommendation based on a 20-year life
cycle cost comparison. Important system specific features that are not quantified in the costs
(e.g., delivery times, indemnification clauses, manufacturer's openness to modifying standard
package, etc.) will be noted as separate evaluation factors. Carollo will present the results of
this analysis at a workshop with AWC.

Assumptions: None.

AWC inputs: Attend review meet ng.

Deliverables: Carollo will present the results of this analysis at a workshop with AWC.

Task Series 300 - Draft and Final Study Technical Memorandum

Task 310 - Upon completion of the preliminary results and the presentation of results at the
workshop in Task 110, Carollo will prepare a draft technical memorandum that details the
evaluation criteria, costs, and the recommended arsenic removal technology and media
proposed for use at the site. The draft technical memorandum will also include conceptual
schematic site plans for the recommended arsenic removal technology at the Site. The draft
technical memorandum will also incorporate or address comments made by the AWC during the
workshop(s). AWC will review and comment on the draft technical memorandum and Carollo
will then finalize such memorandum incorporating or addressing the AWC's comments.

AWC inputs: Review and comment on the draft technical memorandum.

Deliverables: Carollo will provide electronic and four (4) hard copies of the draft and final
technical memorandum.

Allowance - Review Suitability of Reusing Existing Pressure Vessels for Valley Farms
Site

Task Allowance - If directed by AWC, Carollo will review the suitability of reusing AWC's
existing pressure vessels from the former Montezuma and Rainbow arsenic removal facility
systems, if applicable for the selected treatment technology at Valley Farms. The Montezuma
and Rainbow Valley ARFs referenced were taken out of service. The evaluation will include a
process evaluation to determine suitability of materials of construction, suitability for retrofitting
with applicable inlet/outlet piping if needed, and for compatibility of necessary operating flows
and pressures.

Awc inputs: AWC will provide photos and dimensioned cut sheets of the existing proposed
filter pressure vessels.

Deliverables: Caroilo will provide include the suitability of reusing existing pressure vessels
analysis as part of the Task Series 300 Technical Memorandum.

Page 4 of 5
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PROJECT SCHEDULE

The schedule for the project is as follows:

Notice to Proceed (NTP)..
Complete Data Collection and Preliminary Evaluation
Complete Review Workshop
Draft Technical Memorandum Submittal
Final Technical Memorandum Submittal

--l¢;\¢¢»u¢g¢,;»¢»»s¢98499ltv»4t»»¢i»»9»4»¢&¢¢e»£6a»Q»4\1»4al¢A*&¢&x4¢i¢¢&¢94414!4il»i\»l»44¢4

41 as 89 *three weeks after N

DoIla»»»1¢»»44¢¢¢4l4»¢¢449a4vv#$»¢¥49t!»»a¢»l¢w»14sls¢¢»4»al»4nov»¢\v»1¢a9!é

9¢ali¢all»¢§»¢l91Qk»U¢¢¥b¢44e¢l$4»»»4v99l4¥\¢»»¢9»99al»IlI¢» 9

* ks rte»¢¢¢4049!91e»lw»»vaQ9v»4!%¢¢4»$A»l4»9¢¢§al4»» 8 1'

CaroIlo's fee for services is included as Exhibit B.

8
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Designated Construction Projects :
Y o u r  d i e a  av e r mises owned he or rented to you

Architects and Engineers
The fo l low ing pol icy  languages  f rom Commerc ia l  Genera l  L iab i l i t y  Coverage Forms

The following are mandatory forms on the policy identified on the Cenilicate of Insurance:

421-0080 (01 03) COMMERCIAL GENERAL LIABILITY SPECIAL BROADENING ENDORSEMENT
• Additional Insured by Contract,Agreement or Permit

Under Section I I-Who Is An insured, Paragraph 4.is added as follows:

4 . Any person or organization with whom you agreed, because of a written contract, written agreement or permit to provide
Insurance Is uninsured,but only with respect to:

(1) "Your work"for the additionallnsured(s) at the location designated in the contract, agreement or pem'iit, or
(2) Premises you own, rent, lease or occupy.

This Insurance applies on a primary basis if that is required by the written contract, written agreement or permit.

b. This provision does not apply:

(1) Unless the writ ten contract or writ ten agreement has been executed or petit  has been issued prior to the "bodily
Injury, "property damage","pers0nal injury" or "advertising injury".

(2) To any person or organization Included as an Insured by an endorsementlssued by us and made parton this
Coverage Part.

(3) Toany person or organizat ion included as an insured under item Hof this endorsement
(4) To any lessor of  equipment:

(a) Af ter the equipment  lease expires,  or

(b) If the "bodily Injury", "property damage", "personal injury" or "advertising Injury" arises out of sole negligence of
the lessor.

(5)  To any :
(a) Owners or other Interests from whom land has been leased which takes place after the lease for the land
expi res ,  or

(b) Managers or lessors of premises if:

(i) The occurrence takes place after you cease lo be a tenant in that premises, or

(ii) The "bodily injury", "property damage", "personal injury" or "advertising injury" arises out of structural
alterations, new constructionordemolition operations performed by or on behalf of the manager or lessor.

• Aggregate Limit  Per location
(1) Under Section Ill - Limits of Insurance the General Aggregate Limit applies separately to each of your "locations

Owned by or rented to you.

(2) Under Section v- Definit ions, definit ion 23. is added as follows:

23. "Location" means premises involving the same or connecting lots or premises whose connection is
interrupted only by a street, roadway, waterway or right-of-way of a railroad.

CG 2503(05 09) DESIGNATED CONSTRUCTION PROJECT(S) GENERAL AGGREGATE LIMIT
- Aggregate Limit of Insurance(PerProject)

COMMERCIAL GENERAL LIABILITY COVERAGE PART

S C H E D U L E

A. For alliums which the Insured becomes legally obligated to pay as damages caused by "occurrences"underSection I-Coverage
A, and for all medical expanses caused by accidents under Section I - Coverage c, which can be attributed only to ongoing
operations at a single designated construction project shownlnthe Schedule above:

1. A separate Designated Construction Project General Aggregate Limit applies to each designated construction project, and that
Limit is equal to the amount of the General Aggregate Limit shown In the Declarations.

2. The Designated Construct ion Project  General Aggregate Limit ls  the most we wil l  pay for the sum of all damages under
Coverage A, except damages because of"bodily Injury" or 'property damage' included In the "products-completed operations
hazard", and for medical expensesunder Coverage c regardless of the number of:

Includes copyrighted material oflnsurance Services Offices, Inc.. with itspenmission
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a. insured's,
b. Claims made or "suits" brought; or

c. Persons c organizations making claims or bringing "suits".

3. Any payments made under Coverage A for damages or under Coverage() for medical expenses shall reduce the Designated
Construction Project General Aggregate limit for that designated construction protect. Such payments shall not reduce the
Geoera1Aggregate Limit shown in the Declarations nor shall they reduce any other Designated Construction Project General
Aggregate Limit forarsy other designated construction project shown in die Sdltedule above

4. The limits shown in the Declarations for Each Occurrence, Damage to Premises Rented to You and Medical Expense
continue to apply However, instead of being subject to the
limits will be subject to the applicable Designated Constructiorwroject General Aggregate Limit.

B. For alliums which the lnsuredtzecomes legally obligated today as damages caused by "occurrences"under Section 1 -Coverage
A, and for alt medicalexpenses causedby accidents under Section |- Coverage c, which cannot be attributed only to ongoing
operations at a single designated construction project show in the Schedule above:
1. Any payments made under Coverage A for damages or under Coverage C for medical expenses shall reduce the amount

available under the General Aggregate limit or the Products-completed Operations Aggregate Limit, whichever Is
applicable, and

2. Such payments shall not reduce any Designated Constnuction Project General Aggregate Limit.

c. When coverage for liability arising out of the "products-pompteted operations hazard* is provided, any payments for damages
because of "bodily Injury" or "property damage" Included in the produdecompleted operations hazard" will reduce the Products-
completed Operations Aggregate Limit, and not reduce the General Aggregate Limit nor the Designated Construction Project
General Aggregate Limit.

D. If the applicable designated construction project has been abandoned, delayed, or abandoned and then restarted, or If the
authorized contracting partiesdeviate from plans,blueprints, designs, specifications or time tables, the pr0ject wilI still be deemed
to be the same construction project.

E. The provisions of Section III-Limits Of Insurance not otherwise modified by thisendcrsement shall continue to apply as stipulated.

General Aggregate limit shown in the Declarations, such

421-0452 (0607) OTHERINSURANDE-PRIMARY AND soncon'mlau'roRy (ADDITIONAL INSURED)
- Additionalinsured by Conrtract, Agreement or Permit Amended-Primary s. Non-Contributory

The following is added to Sectionlv -Commercial Gerlelal liability Conditions
4. Other Insurance

a. Additional insured's .
If you agree in a written contract,written agreement or permit that the insurance provided to any person or organization
Included as an Additional Insured under Section I l-Who is Anlnsured, is primary and non-contributory, the following applies:

If other valid and collectable insurance is available to the Additional insured for a loss we cover under Coverages A U B of this
Coverage Part, our obligations are limited as follows:

1. Primarylnsurance

This Insurance is primary to other Insurance that is avaiiableto the Additional Insured which covers the Additional insured
as a Named Insured. We will not seek contribution from any otherlnsurance available to the Additional insured except:

I. Forthe sole negligence of the Additional insured,

ll. When the Additional insured is an Additionallnsured under another primary liability policy, or

iii. VlMen 2, below applies.

If this Insurance is primary,our obligations are not affected unless any of the other Insurance Is also primary.Then,
we will share with allthat otherlnsurance by the melhoddescribed in 3.below.

2. Excess Insurance

This Insurance is excess over:

(1) Ally of the otherlnsurance,whether primary,excess,contingent or on any other basis:

(a) That is tire, Extended Coverage, Builder's Risk, Installation Risk or similar coverage for "your work",

(b) That is Fire insurance for premises rented to the Additional Insured or temporarily occupied by the Additional
Insured with permission of the owner,

(c) That is Insurance purchased by the Additional Insured to cover the Additional Insured's liability as a tenant
for"property damage"to premises rented to the Additional Insured or temporarily occupied by the Additional
with permission of the owner; or

(d) If the loss arises out of the maintenance or use of aircraft, "autos" or watercraft to the extent not subject to
Exclusion g, 0fSection I-Coverage A -Bodily injury And Property Damage Liability.

Induces copyrighted material of Insurance Services Ofiioes, Inc., with its permission
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Name Of Person Or Organization:

Persons or organizations with whom you have a written contract executed prior tithe "bodily Injury"or"property damage,"

that requires you to waive your rights of remove

When this insurance is excess, we will have no duty under CoveragesA or B to defend the insured against any "suit" if any
olherinsurer has a duty to defend the insured against that "suit", If no other insurer defends, we will undertake to do so, but
we will be entitledto the lnsured'srights against all those other Insurers-

When this insurance is excess cverother Insurance, we will pay only our share of the amount of the loss, if any, that exceeds the

sum of:

1)The total amount that all such other insurance would pay father loss in the absence of this Insurance, and

2) The total of all deductible and self-lnsured amounts under all that otherlnsurance.

We will share the remaining loss, if any, with any other Insurance that is not described in this Excess insurance provision
and was not bought specifically to apply in excess of the Limits of insurance shown in the Declarations of this Coverage Part.

3. Method Of Sharing

if all of the other Insurance permits contribution by equal shares, we will follow this method also under this approach each
insurer contributes equal amounts until it has paid Its applicable limit of Insurance or none of the loss remains, whichever
comes first.

If any of the otherlnsurance does not permit contribution by equal shares,we will contribute by limits. Under this method,each
Insurer's share is based on the ratiooflts applicable limit of Insurance to the total applicable limits of insurance of all insurers.

CG0001 (1207) COMMERCIAL GENERAL LIABILIW COVERAGE FORM
• Separation of Insured's

Except with respect to the Limits of Insurance,and any rights or duties specifically assigned in this Coverage Part to the first Named
Insured, this Insurance applies:

a. As if each Named Insured were the only Named Insured, and

b. Separately to each insured against whom claim is made or "suit' is brought.

CG 2404(0509) WAIVER OF TRANSFER OF RIGHTS OF RECOVERY TO US
• Waiver of Subrogation

COMMERCIAL GENERAL LIABILITY COVERAGE PART
PRODUCTS/COMPLETED OPERARTIONS LIABILIW COVERAGE PART

SCHEDULE

The following is added to Paragraph8.Transfer Of Rights Of Recovery Against Others To Us of Section iv- Conditions:
We waive any right of recovery we may have against the person or organization shown In the Schedule above because et payments we
make for injury or damage arising outofyour ongoing operations or "your work" done under a contract with that person or ordination
and included in the "products-completed operations hazard". This waiver applies only to the person or organization s own in
the Schedule above.

Authorized Representative

Name Insured: Carollo Engineers Pol icy No. ZH F8944892-03 Effective: 12/31 /2013

Additional Insured- Any persons organization with whom the named insured agreed in a written contract to name as additional insured.

This Notice does not form a part of the insurance contract.

No coverage is provided by this Notice, nor can it be construed to replace any provisions of the policy (including its endorsements). if there is any conflict between this
Notice and the policy (including its endorsements), the provisions of the policy (including its endorsements) shall prevail.

Induces copyrighted material of Insurance Service Offices, Inc., with its permission

CERT NO.: 19753465 Debbie Richie 4/4/2014 11:53:31 AH Page  4 o f  4
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~/ YES NO
UPON AUTHORIZATION
WITHIN 180 DAYS

RETENTION REQUIRED:

WORK TO START BY:

WORK TO BE FINISHED BY:

A AP V
CASA GRANDE
JAMES WILSON
2103

SYSTEM :

DIVISION:

RESPONSIBLE PERSON:

TAX CODE:

DESCRIPTION OF WORK:

Design, Permit, Construct, and make operational an Arsenic Removal Facility ("ARF") at Valley Farms Well No. 2 in
the Pinal Valley water system. Construct in accordance with attached drawings and/or Arizona Water Company
specifications.

FACTORS JUSTIFYING WORK:

APPROVED 2014 BUDGET ITEM ($750,000)
The arsenic concentration in well No. 2 has increased over the Maximum Contaminant Limit (MCL) of 10 ppb. Prior to
exceeding the MCL of 10 ppb, the Company removed Well No. 2 from service. Lab results show the arsenic
concentration in Well no. 2 as high as 16 ppb. Company Engineers reviewed possible blending scenarios and
determined that in the event of a pump failure in Well No. 1, blending is not feasible and Company Operators must
shut down Well No. 2 to avoid exceeding the arsenic MCL An ARF is required to reduce arsenic concentrations in well
Nos. 1 and 2 because production from at least one of these wells is required to maintain safe, reliable, and adequate
water supply in the Valley Farms and Coolidge portion of the Pinal Valley water system. The ARF will use the best
available treatment technology. Through an evaluation of water quality, site sizing constraints, anticipated construction
and projected operating costs, Company engineers determined that the new ARF will utilize adsorptive media.

AUTHORIZATION DATECOST ESTIMATE

84444
0

. . l .p

9/Mv
I
l"l k

Jam w. .4&.

08-2?-Ja/4
24,900 CAON:

°oz_ ¢¢ 0 4Charles Briggs to
60,200 REVIEWED BY:

Mar endez g m? 1/'///4
9/29//4

$ 551,530

v

APPR D ay ENGINEERING:

redneck Schneider 7 4 . / Y
/4 9-ab/7'

0

COST OF WORK:

MATERIAL

LABOR

CONTRACT PORTION

OVERHEAD
~r61'At° AtrrHcll=z\z:§:s"e$<p1snr5rru\=z1s's;° '°
CHARGEABLE TO THIS W .A.

FUNDS RECEIVED!

CONTRIBUTIONS RECEIVED

REFUNDABLE ADVANCES RECEIVED

TOTAL CONTRIBUTIONS/ADVANCES

NET COMPANY CASH REQUIRED

4 5/z?//7
992-20 14/

• • L E:NST T  N

RELEASED TO
CONSTRUCTION

q
Authorized by new SCHNEIDER
Date_ 20 I\-l

0

0

s 561,530
ME•

2014 Expenditure $562,000
2015 Anticipated Expenditure $660,000
Total Project Cost $1 ,220,000

A R I Z O N A  W A T E R C O M P A N  Y 1-5167

WORK A UTHORIZA TION

W.A. NUMBER:

P.E NUMBER:

BUDGET ITEM NO.:

SHEET NO;

B-1
1 Rf

AFH
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Design Permit, Construct. and make operational an Arsenic Removal Facility ("ARF") at Valley Farms Well No. 2 in the Pinal Valley
water system. Construct in accordance with attached drawings and/or Arizona Water Company specifications.

mA\

60,000

60,000

22,000

60,000

85,850

30,000
25,000
32,300
15.300
25,980

60..000

c
o
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T
R
A
c
T

w
o
R
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:`L 1'.f-!IF7ION f'Lw' ==i:;\-;';LI 'JuA2.. l 1lr 1.ri:' (.(.=='

Pmvlde s. install chlorine injection syslnm ind. containment

area. fiberglass building with associatedpower & controls 332

Provide and install on-site piping with related fittings 332 1 60,000.00

Provide and install new backwash system including tanks, piping,

pumps, and associated power and controls 332 1 60,000.00

Building and hydro-pneumatic tank demolition and removal 332 1 22.000.00

Provide & install ARF Vessel with media and related fittings 332 1 60,000.00

Testing. commissioning and on-site operator training 332

ARF arm programming 332

Engineering Design and Permitting 332 1 85,850.00

Construction Inspection 332 1 30,000.00

Electrical Drawing and submittal review 332 1 25,000.00

Contracting Tax 332 1 32,300.00

100% Performance and Payment Bond 332 1 15,300.00

Arsenic Removal Technology and Media Alternatives Evaluation 332 1 25,980.00

Provide and install submersible pump motor, and related

appurtenances for Well No. 2 325 1 60,000.00

476.430sTOTAL CONTRACT WORK

M
A
T
E
R
I
A
L
s

SERVICE connEcTlo~4s. DOUBLE-LONG

SERVICE CONNECTIONS DOUBLe-SHORT

SERVICE CONNECTIONS SINGLE LONG

SFRVICE CONNECTIONS SINGLE-SHORT

METERS

345
345
345
345
346

sTOTAL MATERIALS

2,200$

L
A
B
o
R

Design and Submittal review 332 40 55.00s
1,650Construction Phase Project Management & Inspection 332 30 55.00

TESTING REE
12,800PERMIT FEE 332 1 12.800.00

SURVEY FEE
8,250INSPECTION BY FIELD STAFF 332 150 55.00

INSTALL svzvlce COVNtCTIONS DOUBLE Lo~IG 345

INSTALL SERVICE CONNECTIONS DOUB..E-SHORT 345

!NSTALL SERVICE CONNECTIONS SINGLE-LONG 345
SNSTALL SERVICE CONNECTIONS SINGLE-SHORT 345

s 24,900TOTAL LABOR

501 ,330sSUBTOTAL . CONTRACT WORK, MATERIALS, AND LABOR

60,200OVERHEAD

s 561,530COST ESTIMATEREl-UNDABLE PORTIONTOTAL NON-REFUNDABLE PORTION

ARIZONA WATER 1-5167
COMPANY

WORKAUTHORIZATION- DETAIL SHEET

W  A NUMBER;

P E  NUMBER

BUDGET ITEM no

S H E E T  m

B-1
2 of 2
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LABOR
I'73, /8 .- Jo/5

CONTRACT PORTION

OVERHEAD
'*l=35i*§;{§'};l_]#l=l;l5§'l';_#g5° g5¢§gl;j5l'f()° §'g§"'
CHARGEABLE TO THIS W .A.

co 5 kJ¢Ti s

PINAL VALLEY
CASA GRANDE
JAMES WILSON
2103

SYSTEM:

DMSIONZ

RESPONSIBLE PERSON:

TAX CODE:

RETENTION REQUIRED: J YES n o

WORK TO START BY: UPON AUTHORIZATION
woRk To BE FlnlsHeo B WITHIN 180 DAYS

DESCRIPTION OF WORK:

Complete construction of the Arsenic Removal Facility ("ARF") at Valley Farms Well No. z in the Pinal Valley
water system.

FACTORS JUSTIFYING woRk;

APPROVED 2015 BUDGET ITEM ($912,000)
The arsenic concentration in well No. 2 has increased over the Maximum Contaminant Limit (MCL) of 10 ppb.
Prior to exceeding the MCL of 10 ppb, the Company removed Well No. 2 from service. Lab results show the
arsenic concentration in Well No, 2 as high as 16 ppb. Company Engineers reviewed possible blending scenarios
and determined that in the event of a pump failure in well No. 1, blending is not feasible and Company Operators
must shut down well No. 2 to avoid exceeding the arsenic MCL. An ARF is required to reduce arsenic
concentrations in well No. 2 because production from at least one of these wells is required to maintain safe,
reliable, and adequate water supply in the Valley Farms and Coolidge portion of the Pinal Valley water system. The
ARF design utilizes the best available treatment technology. Through an evaluation of water quality, site sizing
constraints, anticipated construction and projected operating costs, Company engineers determined that adsorptive
media is the best available technology for the ARF. ARF design and permitting was completed and construction
started in 2014. Construction completion is scheduled to occur on May 1, 2015.

COST ESTIMATE AUTHORIZATION DATE
COST OF W ORK:

MATERIAL 0

PREPARED BY:
4.-1--

s Wilson .914 4 1 / / 5 '
z//5//9-

21,050

851,095
104,700

976,845$

EVI

Charles Briggs GB -124-244A-,
REV v: /.KM

lAndrew Haa 945 -IS
6 oy 24W
R BY ENGINEERINGI

.II'

APP o

. 9 4
F edrlc Schneld . , - /

9%40 -'/5'
0

FUNDS RECENED:

CONTRIBUTIONS RECEIVED

REFUNDABLE ADVANCES RECEIVED

TOTAL CONTRIBUTIONS/ADVANCES

NET COMPANY CASH REQUIRED

0

0 '

$ 976,845

NCS:

/  .
APPROVED

- 6 / orr is WM'
T~AUTHORIZED BY PRESIDE

lol4¢mM.d
244;

• aN N REL E:

RELEASED TO
CONSTRUCTION
Authnrlzad h F s E DER
Date

2015 RE-RELEASE

COMMENTS:

Transfer additional funds required ($64,845) from the
following WA's:
$12,000 from 1-5018 (Cottonwood and Peart)
$7,000 from 1-5170 (Cottonwood Lane BPS)
$45,845 from 1-5166 (Coolidge Airport ARF)
2014 Expenditure $272 719
2015 Expenditure $976,845
Total Project Cost $1 ,249,564

A R I Z O N A  W A T E R C O M P A N  Y 1-5167

WORKAUTHURIZATION

W.A. NUMBER:

p_E. NUMBER:

BUDGET ITEM NO .

SHEET NO.:

B-1
1 of 2
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Design,Permit, Construct, and make operational anArsenic Removal Facility ("ARF") at Valley FarmsWell No.2 in the PinalValley
water system. Construct in accordance withattached drawings and/or Arizona WaterCompany specifications.
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CESCRIPTION PLANT PROP ACCT QUANTETY L:NaT cos'

Provide & install chlorine Iniedion system incl. counainment

area. Fiberglass building with associated power 8- controls 332 1 0.00

Provide and install on-site piping with related filgilgl 332 1 126,947.00

Praulde and Install new hadcwash system Indudlng tanks. Dkaing.

pumps. and associated power and controls 332 1 172,050.00

Building and hydro-pneumatic tank demolition and removal 332 1 19,520.00

Provide a Install ARF vessel with media and related fittings 332 1 558.015.00

Testing. commissioning and on-site operator training 332 1 46,500.00

ARF alarm programming 332 1 62,569.00

Engineering Design and Permitting 332 1 110,475.00

Contracting Tax 332 1 74,119.00

100% Performance and Payment Bond 332 1 15.300.00

Construction Inspection 332 1 36,000.00

Fence Repair 332 1 10,000.00

Payment for demo. bond and materials release (2014) 332 1 (123.587.00)

Change Order No. 1 Value Engineering 332 1 (278.331 .00)

Change Order No. 2 Upside Piping 332 1 21,518.00

To'IAL

0

126.947

172,050

19,520

558,015
46,500
62,569

110,475
74,119
15.300
36,000
10,000

(123,587)
(278.331 )

21,s1a

s

21,518

851.095

sstxvncs comEcr|ons. DOUBLE Lone ans

SERVICE comscnonsz tousLE-snonr a45

SERVICE conuscnous. SINGLE-LONG 345

SERVICE connscnons SINGLE-SMOR I 345

Krsna ans

s1o1AL IATERIALS

L
A
B
o
R

Design and Submittal review 332 40 55.00s s 2.200
Construdlon Phase Pnulad Managomnt & Inspection 332 to 55.00 1.es0

rssrmo FEE

PERMIT FEE 332 1 12,a00.00 12.800
sunvnv FEE

INSPECTION av HELD so# 332 to 55.00 4.400
INSTALL SERVICE CONNECTIONS' nouaLE4.ouG 345
INSTAU. SERVICE CONNECTIONS. oounLE-snont a45
lnsTAI.L SERVICE cone¢crlons= SINGLE LONG 345
INSTALL SERVICE cone£crlous= SINGLESHORT 345

mo r AL  L Aa o n 21.050s
susvowu I CONTIIACT worn. IIATEIIIMS, Ava LABOR s a12.145
OVERHEAD

non-nsrunnnnls PORTIONRsrunn4\aLs PORTIONLorAL COST ESTIMATEI

104.700

97s_a4ss

COMPANY
WORKAUTHORIZATION- DETAIL SHEET
ARIZONA WATER W.A, NUMBER:

P.E. NUMBER;

BUDGET ITEM NO.1

SHEET MQ.:

1-5167

1-5167
2:>f2
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ADEQ File No: 20140293 LTFNo: 61519

Svstem Number: 11-009SystemName: Az Water Penal Valley

Project Owner: Arizona Water Company

Phoenix,  AZ 85038Address: P O Box 29006,

Project Location: Valley Fains County: Penal

Description: INSTALLATION OF AN ARSENIC REMOVAL SYSTEM WITH
ASSOCIATED BLENDING PLAN, BOOSTER PUMPS AND RELATED
APPURTENANCES AND PIPING.

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
CERTIFICATE OF APPROVAL TO CONSTRUCT

WATER FACILITIES

P828 1 of 1

Approval to construct the above-describedfacilities as represented in the approved documentson
file with the Arizona Department of Environmental Quality is hereby given subject to provisions
1 through 4 continued on page I through 1

This project must be constructed in accordance with all applicable laws, including Title 49, Chapter 2,
Article 9 of the Arizona Revised Statutes and Title 18, Chapter 5, Article 5 of the Arizona
Administrative Code.

Upon completion of construction, the engineer shall fill out the Engineer's Certificate of Completion
and forward it to the Central Regional Office located in Phoenix. If all requirements have been

completed, that unit will issue a Certificate of Approval of Construction. Rl8-5-507(B), Ariz.
Admin.Code. At the project oWner's request, the Department may conduct the final inspection
required pursuant to R18-5-507(B), such a request must be made in writing in accordance with the
time requirements of R18-5-507(C), Ariz. Admin. Code.

This certificate will be void if construction has not started within one year after the Certificate of
Approval to Construct is issued, there is a halt in construction of more than one year, or construction is
not completed within.three years of the approval date. Upon receipt of a written request for an
extension of time, the Department may grant an extension of time, an extension of time must be in
writing. R18-5-505(E), Ariz. Admin. Code.

Operation of a newly constructed facility shall not begin until a Certificate of Approval of Construction
has been issued by the Department. Rl8-5-507(A), Ariz. Admin. Code.

Reviewed by: RDR
By:

David Burnard

Water Quality Division

l /L 15
Dot

2.

3.

4.

1.

cc: File No '_ 20140293
Regional Gftice: Central
Owner: Arizona Water Company
County Health Department: Pinal
Engineer: Ghd, Inc
Planning and Zoning/Az Corp. Commission

Engineering Review Database - Etr021



PROJECT:

Pump & Motor Replacement
SYSTEM:

Pima] Valley
CONTRACT NO;

PE. NO.: W.A. NO. 1

l

ARIZONA WATER C O M P A N Y

3805 N . BLACK CANYON HIGHWAY, PHOENIX, ARIZONA 85015-5351 • P.O. BOX 29006, PHOENIX, AZ 85038-9006
PHONE: (602) 240-6860 I FAX: (602)240-6874 I TOLL FREE: (800) 533-6023 l www.azwater.com

October 28, 2014

Mr. Martin Weber
Weber Water Resources, LLC
16825 S. Weber Drive
Chandler, AZ 85226

Re: ValleyFarms Well No. 2

Dear Mr. Weber:

Enclosed is your copy of the Proposal/Contract for the above-referenced project, which
has been accepted by Arizona Water Company (the "Company"). The project shall  be
constructed in accordance wi th the Company's General Condit ions of  Contract ,  the
Specyieations and the Drawings which were included with the Company's previously provided
Proposal/Contract, copies of which are being provided again and attached herewith.

Also enclosed are two copies of the Commencement Notice for the above-referenced
project. Please sign one of the copies and return it to my attention retaining the other for your
records.

Company on J o / ,
hundred percent (100%) Performance and Payment Bonds are required and must be provided to
the Company prior to the commencement of work. In addition, as provided in paragraph 44 of
the Company's General Conditions of Contract, the 100% Performance and Payment Bonds must
be provided within ten (10) calendar days of the date of the Commencement Notice. Failure to
provide an acceptable 100% Performance and Payment Bond does not limit the Company's

As proved d in paragraph 4 of  the Company's Proposal/Contract executed by the
Weber Water Resources, LLC acknowledged that oneQ / 8

E-MAIL: MAIL@AZWATER.COIV1

W:\PROJECTS\20I4V'V\1 »5187 VALLEY FARMS ARF\AGREEMENTS\CONTRACTS\VALLEY FARMS WELL NO 2\E_3_18~1 WEBER PROPOSAL CCNTRACT CVR LTR 1-5167 VALLEY FARMS V\
2 Dock
AJHzAFH 10:20 AM w2s/14

Y

1/15/09
FKSZafh
E-3-18.1



ARIZONA WATER COMPANV

Mr. Martin Weber
Weber Water Resources, LLC

October 28, 2014
Page 2

ability to terminate the Proposal/Contract or seek restitution for damages that the Company may
have or M11 incur.

Prior to the start of construction, please call Ray Murrieta, Division Manager at 520-836-
8785 to schedule a pre-construction meeting. In addition, please provide the required
Perfonnance and Payment Bonds to the Company promptly so that the contracted work can be
completed within the contract's timeline.

If you have any questions, please call me at this office.

Very truly yours,

0.»m/
Andrew J. Haas, P. E.
Chief Engineer
ahaas@azwater.com

ash

Enclosure

E-MAIL: MAIL@AZ WATER.COM
1/15/09

FKS:af'h
E-3-18-1WIlPROJECTS\2014\PV\1-5187 VALLEY FARMS ARFWSREEMEN1S\CONTRACTSWALLEY FARMS WEU. NO_ 2E-3-18~1 WEBER PROPOSAL CONTRACT CVR LTR 1-5187 VALLEY FARMS WB

2 DOCX
AJHIAFH 10:20 AM 10120/14
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CONTRACTOR: W E B E R  W A T E R  R E S O U C E S ,  L L C
EM:

PINAL VALLEY

1 5 8 2 5  s .  W E B E R  D R I V EADDRESS:
W.A No(s):

CITY ST ZIP: C H A N D L E R ,  A Z  8 5 2 2 6
BID DUE DATE:

October 16, 2014

¢L

WEBER WATERRESOUCES, LLC

P R O P O S A L I C O N T R A C T A  C E P T E D :

A R I Z O N A  W A  T E R  C O M P N YI

By:

P

ll'By:

/14,4l,Qrp 4 L lPrint Na P r i n t  a re :  F red r i c k  K .  S c hne i de r ,  P E

TIUSI ¢€v Vice P res ident  -  Engineer ingTitle:

Date: f c/0'/6 / 0  ' 7 4  ,Date: f '

|||_1-

A R I Z D N A W A T E R C O M P A N Y
Pinal Valley - Casa Grande

220 E. 2nd Street
PROPOSAL/CONTRACT

CONTRACTOR SUBMITS this PROPOSAUCONTRACT to ARIZONA WATER COMPANY, an Arizona corporation (the "Company"), to perice the work and complete the project
described on Page 2 (the "Project"), as an independent prime contractor.

Contractor certifies that it has a complete copy of, and has read, understands and accepts, the Company's General Conditions of Contract, and the Company's Construction
Specifications and Standard Specification Drawings, (the "Specifications"), all of which are attached hereto, Contractor has examined the specific plans and related construction
drawings for the Project (the 'Drawings"), copies d which are also attached hereto. The General Conditions of Contract, Specifications and Drawings are incorporated into this
Proposal/Contract. Contractor afflms that alt work and materials to be furnished or purchased for the Project will be in strict conformance with the General Conditions of Contract,
Specifications and Drawings.

Contractor represents and warrants that it has satisfied and complied with the provisions of Section s, Contractor Understands Work and Working Conditions, of the General
Conditions of Contract prior to submitting this Proposal/Contract,

Contractor represents that this Proposal/Contract is fair Ana honest In all respects, is submitted in good faith and is not submitted in collusion with any other company, entity or
person.

Contractor acknowledges that one hundred percent (100%) Performance and Payment Bonds are required and must be provided to the Company prior to the commencement of
work,

Prior to the commencement of work, Contractor will submit to the Company a list of all materials to be used in the Project, The materials list will include the manufacturer, part
number, price and quantity included in this ProposallCor1tract,

Contractor will furnish all labor, tools, equipment and materials required to complete the Project acoordlng to the General Conditions of Contract, Specifications and Drawings. No
materials purchased by Contractor to be incorporated into the Project are subject to tax at the time of purchase and Contractor will not charge the Company for any such tax.
Contractor will pay the applicable transaction privilege tax (the 'Contracting Ta)€') on the Project alter Contractor receives payment of the final Project invoice from the Company.
The cost of materials Incorporated into the Project which are exempt by Arizona Revised slate Statues ("A.R.S.") from the Contracting Tax, for example, pipes or valves having a
diameter of four (4) inches or larger, including equipment, fittings and any other related part that is used in operating the pipes or valves (A.R.S. 542-5061 B.6.)_ will not be included
in the total cost of the labor and materials upon which the Contracting Tax is computed. Contractor retains lull liability and obligation to pay the Contracting Tax and will defend and
indemnify the Company against any demand or obligation to pay the Contracting Tax.

contractor will maintain detailed accounting records of all materials purchased and incorporated into the Project. Such records will include all supporting original vendor invoices for
all materials purchased, Following completion of the Project, Contractor will submit an itemized accounting to the Company which will include all supporting original vendor invoices
and satisfactory evidence of payment thereof. The Company will not pay Contractor for materials not actually incorporated into the Project, and the disposition of such materials will
remain Contractors responsibility.

The Estimated Total Cost of the Project, shown on Page 2, is based on estimated labor and materlai quantities to be furrlisneri_ it includes an estimate al tile Contracting Tax and
the cost of the required Performance and Payment Bonds. Contractor will not cancel, modify or withdraw this ProposallContract during a ninety-day (90) period commencing on the
Bid Due Date. The Company may accept this Proposal/Contract by signing and mailing, or otherwise delivering, a copy hereof to Contractor during such ninety-day (90) period, If
the Company does not accept this Proposal/Contract during such ninety-day (90) period. Contractor may cancel this Proposal/Contract by giving written notice of cancellation to the
Comp ny,

Prior to the commencement M work, Contractor will provide the Company with a detailed construction schedule. in either Gantt or CPM ram, identifying all tasks to be performed
from the date of the written Commencement Notice through completion of the Project, including testing, training of Company Personnel and final Project invoicing. Contractor will
provide the Company with a copy of such construction schedule doaimenting the progress of work on the Project at least monthly.

10. Com of 'II not commence work on the Project until the Company gives Contractor a written Commencement Notice. Contractor will complete the Project within
calendar days after the Commencement Notice is issued.

11.

12.

Following the Company's written notice of satisfactory completion of the Project, and upon receipt of the final Project invoice from Contractor, the Company shall pay Contractor the
actual total cost of the Project, which will be calculated as shown on Page 2, except that actual labor and material quantities installed/constructed will be substituted for the
estimated labor and materials quantities and the Contracting Tax will be recalculated based on such actual labor and materials quantities.

The amount of applicable liquidated damages for Contractors failure to deliver or perform within the time limit shown in Paragraph 10 may be deducted from the Company's
payment of the final Project invoice, This provision shall not limit the company's ability to terminate this Proposal/contract for Contractors unsatisfactory pertormanoe or failure to
perform as provided in the General Conditions of Contract, Specifications or Drawings, or in this Proposal/Contract

SPECIAL coi4olTlons:

AFH / /

page 1 A<<.k\

9.

8.

7.

4.

6.

2.

3.

1.

Weber proposal Contract Valley Fames#2 | 10/3/2014 W2-2. 01120/09 I FKS I E-3~11 -5/6



CONTRACTOR: W E B E R  W A T E R  R E S O U R C E S ,  L L C PINAL VALLEY

CLASSIFICATIONSAZ CONTRACTOR LICENSE NO:

WA N0(s):

ADDRESS! 1 6 8 2 5  s .  W E B E R  D R I V E

BID DUE DATE:

October 16, 2014

CITYSTZIP C H A N D L E R ,  A Z  8 5 2 2 6

BID BOND REQUIRED

No/  Yes

DESCRIPTION
OF PROJECT:

Install submersible pump and motor, column, check valves and submersible cable at
Valley Farms Well No. 2.

4>4P'1"'
/qf» 8
* 84(

5 E?
4529.

5-» 6.NON-EXEMPT MAT ERlALS
Provide and install 50 HP, 480V, mph, 3600 rpm, submersible motor
Provide and install Goulds ecHc7-stage submersible bowl assembly
Provide and install #4 flat jackeled3» wire wt ground submersible cable
Provide and install Flomatic 80Dl series check valves width knockout plug
Provide and install 4' x 20' steel taper thread column pipe

Provide and install 3/4-inch solvent weld PVC air line

Provide and install 1/4-inch stainless steel_air line with gauge and valve

Provide and install all miscellaneous materials truckles, bandits tape, etc.)

Video well with_downward and side scan, log and provide 2 DVD copies

Brush and bail well using cable tool (price only)
Acid wash (with corrosion inhibitor) and swab (price only)

7. Total Labor to install Non-Exempt Materials (add the amounts in column 5)..

8. Total Non-Exempt Materials (add the amounts in column 6)

9. Subtotal A (add lines 3, 7 and B)

10. Contracting Tax Base (multiply the amount on line 9 by 0.65)

11. Applicable Contracting Tax Rate

12. Contracting Tax (multiply the amount on line 10 by line 11)

13. Subtotal B (add lines 4, 9 and 12)

14. 100% Performance and Payment Bonds Cost

1-2. MATERIALS EXEMPT FROM CONTRACTING TAX (per Paragraph 6)

15. Estimated Total Cost (ala \ires la and 14)

3. Total Labor to Install Exempt Materials (add the amounts in column 1)

4. Total Exempt Materials (add the amounts in column 2)

A R I Z O N A  W A T E R C O M P A N Y
Pinal Valley - Casa Grande

220 E. 2nd Street
Casa Grande, AZ 85122 PH: 520-836-8785

*

III

QUANTITY

QUANTITY

1
1

500 n
2

25

1 500 ft

500 f!

lot

1

40 hr.
40 hr,

-

.  : f` ft \£; '

LABOR

LABOR

»

UNIT PRICE

_ £*0

MATERIALS

Q13 "'x?<T' o

MATERIALS

PROPOSAUCONTRACT~

l .

i i

10 11;43945

."""8¢C£r3-"8*'5'

LABOR

LABOR

9"

TOTAL cosT

12

.i1.§ [

814

Si

13 25 '
/ 3 3  O U

/3332 m
3 y > ~

MATERIALS

MATFRlA\ s

Gylp3)¢.

H 4»,L5*=~'

v

. » -

NOTE; The Estimated Total Cost includes all labor and materials for backfill. pavement replacement. chip seal. and traffic control necessary for the Project.

Page 2

Weber Proposal ContraryValley Farms #2 110/3/2014
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.\ARizonA WATER COMPANY COMMENCEMENT
NOTICE

CO NTRACTOR : \ o\2,q\\*»{
PINAL VALLEY

CASA GRANDE

Mr. Martin Weber
Weber Water Resources, LLC
16825 s. Weber Drive
Chandler, AZ 85226

DATE:

DIVISION:

SYSTEM:

W.A.:

THIS IS YOUR NOTICE TO PROCEED WITH THE FOLLOWING PROJECT(S)'

DESCRIPTiON OF WORK-.

Install submersible pump and motor, column, cheek valves
and submersible cable at Valley Farms Well No. 2.

PERFORMANCE AND
PAYMENT BONDS

REQUIREDs X Yes No

TOTAL DAYS
ALLOWED: 40

COMPLETION
DATE: l2\Q>llLk

Prior to the start of construction, please call Ray Murrieta, Division Manager at 520-836-8785 to schedule a pre-
construction meeting.

ARIZONA WA TER COMPANY WEBER WA TER RESOURCES, LLC
Company Contractor (type name)

By

Title

L
ice President - Engineering _

By

Title

AFH
w;lpRoJecTs\2o14wvu-s1s7 VALLEY FARMS ARPVAGREEMENTS\CON1RACTSWALLEY FARMS WELL NO. 2\E-3-10-2 WEBER COMMENCEMENT noTicE 1-5167 VALLEY FARMS WELL no, 2.Docx 1/15/09 I FKS:afh I E-a-1 S~:
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8

ARIZONA WATER COMPANY

SPECIFICATIONS
GENERAL Commons oF CONTRACT: E-4-1

CONSTRUCTION SPECIFICATIONS: E-8-1

STANDARD SPECIFICATION DRAWINGS: E-9-1

2007 EDITION wITH 2010 REvlslons,
2012 GENERAL ConDITions oF CONTRACT

10 .

A copy of this entire Spec Book was sent out with
package for

proposal

Gum WMLW2 \ouzO» \Ma\

91

.av



PROJECTS

V a l l e y  F a r m s  A R F
SYSTEM:

Pinar Valley
CONTRACT NO.:

P.E, NO; wA. NO;

1-5167

ARIZONA WATER COMPANY
3805 N. BLACK CANYON HIGHWAY, PHOENIX, ARIZONA85015-5351 ¢ P.O. BOX 29006, PHOENIX, AZ 85038-9006

PHONE: (602) 240-6860 c FAX: (602) 240-6874 l TOLL FREE; (800) 533-6023 I www.azwaler.com

September 4, 2014

Mr. Archie Lopez
Felix Construction Company
1326 W. Industrial Drive
Coolidge, AZ 85128

Re: Valley Farms Arsenic Removal Facility

Dear Mr. Lopez:

Enclosed is your copy of the Proposal/Contract for the above-referenced project, which
has been accepted by Arizona Water Company (the "Colnpany"). The project shall be
constructed in accordance with the Company's General Conditions of Contract, the
Specifications and the Drawings which were included with the Company's previously provided
Proposal/Contract, copies of which are being provided again and attached herewith.

Also enclosed are two copies of the Commencement Notice for the above-referenced
project. Please sign one of the copies and return it to my attention retaining the other for your
records.

provided
Company on 544 , 44  A  1444 ;
percent (100%)I Performance and Payment Bonds are required and must be provided to the
Company prior to the commencement of work. In addition, as provided in paragraph 44 of the
Company's General Conditions of Contract, the 100% Performance and Payment Bonds must be
provided within ten (10) calendar days of the date of the Commencement Notice. Failure to
provide an acceptable 100% Performance and Payment Bond does not limit the Company's

As in paragraph 4 of the Company's Proposal/Contract executed by the
Felix Construction Company acknowledged that one hundred

E-MAIL: MAIL@AZ_WATER.COM
1/15/09
FKs:afh

E-3-18-1
W:1PROJECTS\2014\PV\1-5187VALLEY FARMS ARF\AGREEMENTS\CONTRACTS\E-:a-15-1 FELIX CONST PROPOSAL CVRLTR 1-5167 VALLEY FARMS ARFDOCX
JTW:AFH 11137 AM 914/14



ARIZONA WATER COMPANY

Mr. Archie Lopez
Felix Construction Company

September 4, 2014
Page 2

ability to terminate the Proposal/Contract or seek restitution for damages that the Company may
have or will incur.

Prior to the start of construction, please call Ray Murrieta, Division Manager at 520-836-
8785 to schedule a pre-construction meeting. Prior to the pre-construction meeting, the
Contractor must provide proof of insurance of no less than the minimum amounts provided in
paragraph 5 of the Company's General Conditions of Contract. Failure to provide acceptable
proof of insurance does not limit the Company's ability to terminate the Proposal/Contract or
seek restitution for damages that the Company may have or will incur. In addition, please
provide the required Performance and Payment Bonds to the Company promptly so that the
contracted work can be completed within the contract's timeline.

If you have any questions, please call me at this office.

Very truly yours,
~.

l

James T. Wilson, P. E.
Senior Engineer
engineering@azwater.com

ash
Enclosure

E-MAIL: mAIL@AzwA1ER.coM 1/15/09
FKS:afh
E-3-18-1W:\PROJECT$\2014'P\A1-5187 VALLEY FARMS ARF\AGReEMENT5\gONTRAQT5\E.3-1 M FELIX CONST PROPOSAL CVR LTR 1-5167 VALLEY FARMS ARFDOCX

JWVAFH 11:37 AM W4/14



CONTRACTOR: FELIX CONSTRUCTION COMPANY

5

PINAL VALLEY

1326 w. INDUSTRIAL DRIVEADDRESS:
WA N0(s):

1-5167

COOLIDGE, Az 85128CIW ST ZIP:
B18 DUE DATE; July 23, 2014

D * anII

,

I a n
sPR P SAUCONTRAGT ACC E

ARIZONA WA TER COMPANY

,By:By:
,»*

I»

g

pram Name: A r c h i e  L o p e z Print me: Fredrick K. Sc Rei der,  PE

T im e*  P res iden t Title: Vice President - Engineering

D a t e :  0 7 / 2 3 / 2 0 1 4 Date: 7- '/*

A R I Z O N A  W A T E R  C O M P A N Y
Penal Valley - Ca: Glands Dlvlslon

220 E. 2nd s o n PROPOSAUCONTRACT

1

2

a

4

5

e

7

a

9

10,

11.

12.

CONTRACTOR SUBMITS this PROPOSMUCONTRACT to ARIZONA WATER COMPANY, an Arizona corporation (the "Company"). to perlunn the work and complete he project
descvihed on pogo 2 (he "Proiocl'), as an Independent prime contractor.

contractor certltlee Md N has a complete copy d, and ha road, understands and accepts, the Compeny'e General Conditlcns of Contract. and the Qornpany's Constructlon
Speciltcetlons and Stendsrd SpedNcatlon Drawings, (the 'Specifications")_ all ofwhlch are ettsdled hereto. Contractor has exrnlned the spectltc Dans and related conetrudtcn
dravrlnqs for the project (the 'Dnswhps'). copies or which an also dtedled hereto. The General Condltlcne at Contract, Speclficstlone and Drawings are Incorporated into this
Propcsel/Connect. Ccntredor etllrme that all vrcrk ind mderlds to be hrmlshed Ar purdused for the Project wm be In strlcl conlormence with the General Condnlons of Contract,
SpecMcettons and Drlwlngs

Conlrldor represents and wenerne let tr has satisfied and ccmplled with the prvavlelone of Section s, Dontredor Understands Work and Worklng Conditions, or the General
Condltlone of Contact prior to submitting this PropossVComrelt,

Gontrsctor nepresente that tale PrcpoeslltZontreot is felr and honest in all respects, la submitted In good faith and Is not submitted tn collusion with any other company, entity or
person

Contredor acknowledges that one tlnrdled percent (10ost) PeNormence and Payment Bonds are required and must be provided to the Company poor to the commencement al
work

Prlor to the commencement of work, Contractor will eubrnltto the Company e list a ally materials to he used in the Project. The metefida Itel wilt Include the menufadurer, pert
number. price and qulltity lnoluded In Ma PloposellContraot.

Contractor will funnel dl labor. tools. equipment end msterlele required to complete the Project sccordlng to the General Condltlons or contract. Speoillcstlons Md Drewtngs. No
msterllle purdlaaed by Contractor to be incorporated Into the Project are suspect to tax at the time a purdllee and Contractor will not charge the Company for my such tax.
Celtllidor will pay Me eppllcebte treneactlon privilege Tex (the 'Contnsctlng TaX) on the Pretext: alter Contractor recdves payment of the tonal Project invoice from the Cornpeny.
The cost al materials Incorporated into the protean which are exempt by Anon: Revlsed State Statues ('A R.S.") torn the Connecting Tax. for euremple, pipes or valves hevlnp e
diameter or four (4) inches or larger, lhcludlng equipment. tlttlngs and my other related part that la used in operatlnq the pipes or valves (ARS. §42~5061 B.e.), wm not he included
in the total cost of the labor end materials upon which the Conlredlng Tex Is computed. Ccntrector retdns Tull natty and otatlgetlon to pay the Contredlng Tax and will defend and
Indemnity the Company agalnal any demand or obligation to ply the Contracting Tax.

Contlador will Inalutalrl detailed accoumlng records d all matarlala puraraua and incorporated ma the prtolect. Such records will Include all supporting original vendor lnvowee
for all materials purdlaaad. Following completion tithe project, Contractor will aubmlt an itemized accounting ro the Company which will Include all supporting original vendor
invoices and satisfactory evldenoe of payment thereof. The Company will not pay Contractor for matalala ml actually incorporated Into the Project, and the dlsposlllon a such
materials will remain Contractors naaponalblllty.

The Estimated Total Cost of the Proiad, shown on page 2, ll baaed on estimated labor and matarld quantltiea to be fumlahed. ll Include an eatlmate al the Ccnvactlng Tax and
Me cost of the required Pertcrmanca and Payment Bonds. Contractor will not cancel, molly or withdrawn this PrtoposaVContract during a nlnoty-day (90) period commencing on the
Bld Due Date, The Company may accept this Ploposallttcrttract by signing and malling, or otherwise dallverlng. a copy hereof to Contractor during ouch ninety-day (90) period. ll
the Company does not accept fla Propoaallcorllracl during such ninety-day (90) period, Contractor may cancel tale ProposallCantrad by giving wrltlen notice of cancellation to the
Company.

Prior to the commencement al work, Contractor will provide the Company with a detailed conatrudion adtedule. in dlhar Gantt or CPM form, lderllllying dl like to be performed
from the date of the written Commencement Notice through completion of the Proved. Including testing, lralnlng or Company Penonnd aid final Project invoicing. Contradnr will
provide the Comolnv with a copy at Audi construction schedule doamentirrg the prognasa cdworkon the Project at leant monthly.

Contractor will not commence work on the Proved until the Company glvea Contractor a written Commencement Notice. Conlrador will complete the Project wttlrlh
1a7 calendar days after the Comrnenoement Notice la Issued.

Following the Company'l written nollce at ardidadory completion d the Project, and upon receipt at the final Proved invoice from Contractor. the Comply shall pay Contractor the
actual total ala et the Project, which will be cdoulated ea shown on Page 2, except that actual labor and material quantities hltdlldlconatruded will be substituted for the
estimated labor and materials quantlllea and the Contracting Tax will he recalculated baaed on audl actual labor and materials quantities.

The amount d applicable liquidated damages tor Corrbactora failure to deliver or pariorm wilhln the time limit shown in paragraph ro may be deduced from the comparry's
payment of the tonal Project involve. This provlalon shall not limit the Campania ability to terminate this PropoaalfCcntrad lot ContTador'a unaatlalactory performance or allure to
perform ea provided in the General Gondltlons d Contract. Spedflcatlcna or Drarwlnge, or in this ProposavComract.

SPECIAL CONDITIONS:

See attached Request for Proposal and Technical Spedllcations, dated June 18, 2014.
Mandatory Pre-Bid Meeting, June 24. 2014, at 9:00 am at Valley Farms Well nos. 1 and 2 Site.
Company will allow three (3) progress payments and one (1) final payment.

illzl

P'ag*a 1
(AMENDED) E-3-116,8 Proposal Contract Valley Forma Wei Nos. 2 and a | me/2014 01 rho/as I FKS I E-3-11-sls



ADONTRACTOR: F E L I X  c O N S T R U C T I O N  C O M P Y PINAL VALLEY
¢

Azcon'rRAcToR uceuss NO: 070935 CLASSIFICATION' A

WA Nm(l)~

1 - 5 1 6 7

A D D R E S S :  1 3 2 6  w .  I N D U S T R I A L  D R I V E

BID DUE DATE'

Julv 23 2014

CITY sTzlp CO . w LIDGE, AZ 85128 No

hum sons REQURED

4  Y u

DESCRIPTION
OF PROJECT:

1~2. MATERIALS EXEMPT FROM CQUTRACTING TAX to  Panl l r89. ! l§\ szueuzln
Pmvlde and Instr! nm-me gqgn-4 was mlalgdjttlngs

5 4 . non-exEIlpT MATERIALS
Provide and Install d\emlcal hlectlon system lnclutiinq tanks. conlainmwt area

andenade cagopywltheslodetedpawof and oontrole

Pnwlde and Install on-dte gaganqgm relaid tilting;

Pmvlde and tnetnl new hedcwesll system Indudlnq tanks. oioinq.

pumps. and gegqctgted gque5_end controls

Bulldlng and hyde-pneumetkltenk demotttion QM removal

Pluvvlde and mstetl ARF vmeuq with meddle Ami walled agggqtgnanoee

Testing. commWtonlnq and o ne ouuatortrelnlnq

lntqmte ARF and Valley Farms ate Into Casa Glenda SCADA system

Engineering design and peqnltthg_ _

7. was Labor \o lnstdl Non-Euempt Mlterlis (add the amounts in column 5)..

8. Tenn Non-Exempt MNsWa (Ana the amount In oolunm8)

9. suomnnl A (add Una S. 7 anal)

10. Contacting Tax Base (multiply Ina amouuton line 9 by0.85)

11.  Annwwe contwwna Tax nun

12. Cantrading Tax (muliplytne amour on Ins 10 by lino 11)

13. SuUQMNQI llnez4, 0 Ind 12)

14. 100% Puluumanee and PaymennBondl Cut

15. Edrnlm6 Tow Cost (ala ana 1s Ana 14)

a. Tm Labor ID Mann Ewwmnf Mandala (ala mi amounts In column 1)

4. Total Exempt Margalo (add Ma amouuas In column 2)

. -

Design and construct Arsenic Removal Facility at Valley Fans Well Nos. 1 and 2 in
Penal Valley water system .

ARIZONA WATER C O M P A N Y

Phil Vlll°Y ¢ Casa Gnni lllvldtln
m s. an Salad

can Gnndo,Azll122 F142 sao-asc-ms

QUANTITY

Loc

L M

Lot

Lot_

Lo:

Lnz

Lot Soho

$18,855.00

LABOR

319,487.00

$13,850.00

$8,320.00

$1e,7a5 .00

$9.200 00

$0.00

$0.00

nun lRI¢i

PROPOSAUCONTRACT.

MATERWLS

_ _ 1

s no,415.00

ssa9,zao.oo

saaaas00

$52,300_00

882.589of

s1s,2oo.oo

537,300.00

.. ,. ,
. .

8000

1
3

10

11

x

;
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\ARIZONA WATER COMPANY COMMENCEMENT
NOTICE

CONTRACTOR: Q\\l~*<
C A S A  G R A N D E

PINAL VALLEY

M r.  A rch i e  Lopez
Fe l i x  C ons t ruc t i on  C om pany
1326 W.  I ndust r i a l  Dr i ve
C oo l i dge ,  A Z  85128

DATE:

DIVISION:

SYSTEM:

W.A.: 1 -5 1 6 7

THIS IS YOUR NOTICE TO PROCEED WITH THE FOLLOWING PROJECT(S):

DESCRIPTION OF WORK:

Des ign and const ruc t  A rsen i c  Remova l  Fac i l i t y  a t  Va l l ey
Farms ARF i n  P ina l  Va l l ey  wat e r  sys t em.

PERFORMANCE AND
PAYMENT BONDS

REQUIRED: x Yes No

TOTAL DAYS
ALLOWED: 239

COMPLETION
DATE: 6\l\\€

1

Prior  t o  t he s tar t  o f  const ruct i on,  p lease ca l l  Ray Murr ie ta ,  D iv i s ion Manager a t  520-836-8785 to  schedule  a  pre-
const ruct ion meet ing .

P r i o r  t o  t h e  p r e - c o n s t r u c t i o n  m e e t i n g ,  t h e  C o n t r a c t o r  m u s t  p r o v i d e  p r o o f  o f  i n s u r a n c e  o f  n o  l e s s  t h a n  t h e
m i n i m u m  a m o u n t s  p r o v i d e d  i n  p a r a g r a p h  5  o f  t h e  C o m p a n y ' s  G e n e r a l  C o n d i t i o n s  o f  C o n t r a c t . Fa i l u re  t o
prov ide acceptab le  proof  o f  i nsurance does not  l im i t  t he  Company ' s  ab i l i t y  t o  t e rm inate  the Proposa l /Cont ract  or
seek res t i t u t i on  f o r  damages t ha t  t he  Company may have or  w i l l  i ncur .

The to ta l  days a l l owed and comple t i on  date  re f l ec t s  t he  add i t i ona l  days author i zed by  Change Order  No.  1 .

FELIX CONSTRUCTION COMPANYARIZONA WATERCOMPANY
Company Contractor (typename)

I '  / 6 4
Vice President - Engineering

By

Ti'de

By

Title

AFH

W\PROJECTS\2014wvu-s1e7 VALLEY FARMS ARNAGREEMENTSW:ONTRACTS\E-:4.1 a-z FEL\X CONST COMMENCEMEWr 1~5167 VALLEY FARMS ARF 1 5. 2 DOCX

r

11151:19 | FKs:8fh | E-3.12



ARIZONA WATER COMPANY

Arsenic Removal Facility - Technical Specifications
June 18, 2014

1. SCOPE OF WORK

A. General: The intent of these Technical Specifications is to provide general
descriptions and establish minimum requirements for the major components and
appurtenances cf the ARF. It is the Contractor's responsibility to provide a complete,
fully functional, and reliable ARF which complies with Treatment Performance
Requirements and specifications set forth herein.

B. Design: The Contractor shall design, or arrange for the design of the
Arsenic Removal Facility ("ARF") by a professional engineer registered in the State of
Arizona with documented experience in designing Arsenic Removal Facilities. The
Contractor is responsible for civil, mechanical, electrical, and all other components of
the project. The Contractor is responsible for all permits and governmental approvals
for the ARF including, but not limited to: Approval to Construct ("ATC"), Approval of
Construction ("AOC") and an approval of the proposed blend plan from the Arizona
Department of Environmental Quality ("ADEQ"), building permit, special use permit, and
conditional use permit. Contractor is responsible for any design reports required to
obtain an Arc, AOC and approved blend plan. The Contractor shall design the ARF to
provide treatment of water to meet the Treatment Performance Requirements of Sect of
3.

C. Equipment Supply: The Contractor shall supply a complete ARF
including, but not limited to, vessels, media, piping, valves, meters, controls, related
appurtenances, electrical equipment, chemicals, start-up/commissioning, and O&M
Manual. Contractor shall paint all external components of the ARF in accordance with
regulatory agency requirements and must be approved by the Company in writing. All
equipment installed must be NSF Certified or compliant for drinking water. Contractor
shall submit a certified bill of materials from the original manufacturer to Company for
approval for any materials without NSF certification.

E. Construction: The Contractor must provide all civil, mechanical, electrical
and all other contractors necessary to provide a complete, fully functional ARF.
Contractor shall complete construction and ensure ADEQ issues an AOC by November
28th, 2014. Contractor shall coordinate the demolition and removal of the existing
building and 2 hydro-pneumatic tanks shown on site layout. Upon completion of
construction, Contractor shall return the site to its original condition. Contractor shall
coordinate construction staging locations and acquire the required approvals to use
such locations. Contractor shall ensure that all ARF components are located on
Company property after delivery and during construction. Contractor is responsible for
capturing and disposing of all wastewater generated during construction and for

D. Attachment "A" lists the adsorptive medias approved for use in the design,
permitting, construction, and operation of the ARF.
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obtaining proper approvals to do so. Contractor shall not discharge any water,
backwash water, wastewater, or any other discharge onto or off the site without written
approval from the Company and the governing regulatory agencies. The allowed
working hours are 8am-5pm Monday~Friday, Company will consider exemptions on a
case by case basis and must be approved in writing.

F. All chemical and materials that contact potable water shall conform to
National Sanitation Foundation Standards 60 and 61.

H. Media Change-out Agreement: Contractor shall be responsible for
replacing the treatment media for a period of 5 years per Attachment "E". Contractor
shall provide a media performance guarantee per Attachment "E",

2. §UB_MI'[TAL_S

Contractor shall submit the following items to Company for approval:

a. Detailed engineering design reports for ARF and blend plan for
submittal to regulatory agencies.

ii. Drawings and specifications for all items and equipment. Include
all dimensions, weights, parts, construction details, and materials required to
demonstrate compliance with these specifications.

iii, Scaled piped drawings in both plan and section.
shall show size of all piping, valves, and appurtenances,

The drawings

iv. List of chemicals used in the treatment process and the quantity,
concentration, and storage requirements for each.

Performance specifications for all equipment.

vi A media performance guarantee per Attachment "E"

vii. Complete electrical instrumentation control schematics, wiring
diagrams, load calculations and terminal strip information. Contractor shall provide
factory pre-wired panels only.

viii. Process flow schematic of the proposed facility.

ix. Detailed design criteria including chemical dosages, hydraulic
loading rates, empty bed contact times, backwashing rates and frequencies, pressure
drops, type of media, adsorptive media performance guarantee, media volumes,
backwash volumes, and other related process information. Contractor shall provide the
maximum pressure drop through the ARF throughout the full life»cyc1e of media.
Contractor shall provide calculations verifying the design of the ARF to demonstrate that
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the ARF shall comply with the Treatment Performance Requirements set forth in
Section 3.

x. Written procedures detailing
backwash, operation, control, and monitoring.

the ARF start-up, shutdown,

xi. A list of any and all parameters, ratings, or other characteristics
where the proposed ARF equipment deviates from the requirements set forth in these
Specifications. Any and all such deviations must be approved in writing by the
Company.

xii. Site plan and piping drawings including ancillary facilities.

xiii. List of recommended spare parts for an operating period of 3 years.
The list shell describe each part, include the manufacturer's part number, the quantity
recommended, and the unit price of the part. Company may purchase from Contractor
all, some, or none of the recommended spare parts at the Company's option.

xiii. Field Acceptance Test Report including the results of all field tests
conducted on the ARF within two weeks of completion of each test required.

xiv.
prior to start-up.

Operation and Maintenance Manual must be submitted two weeks

3. TREATMENT PE_RfORMANCE_REQUIREM_ENll§

General

The ARF shall reduce the effluent arsenic level to less than or equal to
seven (7) micrograms per liter throughout the full life-cycle of all media. The ARF shall
maintain or improve the quality of the treated water as it relates to other chemical
constituents. Contractor shall submit, in writing, all changes to treated water quality and
their respective impact on the water distribution system for Company approval during
design. Contractor shall fully mitigate negative impacts to water quality or the
distribution system in the ARF design.

Hydraulic Design Criteria

Design flow capacities, system pressures, and other hydraulic information
are provided in Attachment "B"

Water Quality Data

Pertinent water quality data for Valley Farms Wells No. 1 and 2 ("Wells") is
provided in Attachment "C"
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Existing Site Plans

Existing site plans are provided in Attachment "D"

Special Site Conditions

Valley Farms Wells No. 1 and 2 (APN: 202-29-001): The Valley
Farms ARF shall combine flows from Valley Farms Wells No. 1 and 2. Both Wells are
located at the Valley Farms well site. Currently, Valley Farms Wells No. 1 and 2 are
called to run by on-site tank level controls. Valley Farms Wells No. 1 and 2 are routinely
alternated as the lead well. The Contractor shall maintain this operational plan. The
Contractor shall design the Valley Farms ARF Site to run under three operating
scenarios: (1) flow from Valley Farms Well No. 1 shall bypass the ARF when it is set as
the lead well and it is the only well running, (2) the ARF shall treat a partial flow from
Valley Farms Well No. 2 only, when the Valley Farms Well No. 2 is set as the lead well,
and (3) the Valley Farms ARF Site shall blend flow from Valley Farms Wells No. 1 and 2
and shall treat a portion of the blended flow through the ARF. Contractor shall design
the ARF bypass with operator adjustable bypass flow rate set points for each scenario,
Contractor shall use CLA-Val control valves to control Flow rate through the bypass line
and ARF. Contractor shall demolish existing chlorination storage building and construct
new liquid chlorination station in accordance with Section 4.A.5.

4. GENERAL FACILITY COMPONENT REQUIREMENTS

Description

i. The Contractor shall design the ARF described herein to remove
arsenic from groundwater, accommodating all water quality parameters provided in
Attachment Any analysis of water quality parameters that may affect performance
of the ARF, life-cycle of any media, or waste produced are the responsibility of the
Contractor or its Engineer, Effiuent from the ARF shall flow into the ore~site 250,000
gallon water storage tank. Contractor shall install a chlorine analyzer to ensure effluent
contains a minimum free chlorine residual of 1.0 milligrams per liter at the Entry Point to
the Distribution System .

ii. The ARF shall consist of treatment vessels containing one of the
approved adsorptive medias in Attachment "A" for removal of  arsenic to the
concentrations specified in Section 2. The Contractor shall provide all necessary
controls, piping, and all other appurtenances which may be required.

iii. Raw water flow through the ARF will range from 125 rpm to 400
rpm.

iv. Contractor shall design the ARF so that the media is backwashed
in place without removal. A manual operation of the backwash procedure is required.
The Contractor shall design the on-site piping to utilize the distribution system as the
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backwash water source. An on-site backwash tank shall capture all backwash water.
Sufficient time is required for any fines in the backwash water to adequately settle. A
backwash re-injection pump shall transfer water from the backwash tank and blend with
the raw well water on the influent side of the ARF for treatment. Level controls in the
backwash tank shall control the operation of the backwash re-injection pump but at no
time shall the backwash water re-injection rate exceed 10 percent treated water flow
rate. Backwash re-injection pump shall only operate when a well is operating and water
is being treated .

v. If included in the design of the ARF treatment process, Contractor
shall provide pH adjustment upstream and/or downstream of the ARF as required to
meet the Treatment Performance Requirements and to readjust the effluent water
quality to match historical pH levels. Contractor shall install one pH analyzer for each
pH adjustment system. In the event pH adjustment is required, Contractor shall provide
a chemical injection system for each chemical required. Contractor shall install each
such chemical injection on a concrete pad with a containment curb and shade canopy.
The chemical dosing pumps shall be a Grundfos DDA 12-10 series dosing pump. All
chemical storage tanks shall include a level indicator, manufactured by Poly Processing
Company, be double-walled for 100% secondary containment and be located inside the
concrete containment curb. Dosing pump and chemical storage tank shall be founded
on elevated concrete pedestals within the containment curb. Contractor shall determine
the type of chemical utilized and submit to Company for approval. All chemicals used
must conform to NSF 60 standards,

vi. The Contractor shall integrate the ARF into the Pinal Valley SCADA
system. Water production and pH data and alarms shall be sent to the Casa Grande
office. Contractor shall sub-contract and coordinate all SCADA programming with Delta
Systems Engineering.

5. FILTER SIZING DESIGN

General

The ARF at Valley Farms Wells No. 1 and 2 shall treat water produced
from the wells satisfying the Media Flux Rate and Empty Bed Contact Time
requirements described in Sections 5.C and 5.D, respectively. The Contractor shall
design the ARF to transfer, from partially treated flow to fully treated flow as the
adsorptive media becomes exhausted.

Blend Plan

i. Contractor shall submit a blend plan for approval by Company and
ADEQ. Contractor shall also submit a detailed engineering design report of the blend
plan for approval by Company and ADEQ.

Media Flux Rate
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i. The Contractor shall design the flux rate of water across the media
beds shall not exceed 6 rpm/per square foot during normal service conditions based on
the well design flow rates in Attachment "B".

ii. The Contractor shall design the size of filter vessel(s) and controls
to conform to the manufacturer's minimum recommended flux rate during all operating
conditions but shall not exceed the maximum design flux rate in Section 5.C.1 .

iii. The Contractor shall design the size of filter vesseI(s) as to not
exceed the manufacturer's maximum recommended flux rate during any operating
condition, including during backwash water re-injection as described in Section 4.A.4.
The flux rate shall not exceed the design flux rate in Section 5.C.1 .

Empty Bed Contact Time

i. The Contractor shall design the Empty Bed Contact Time ("EBCT")
at a minimum of 3.5 minutes for the flow listed in Section 3.F.1. during all operating
conditions, including during backwash water reinjection as described in Section 4.A.4,
unless the media or equipment manufacturers recommend more stringent requirements.

8_ TREATMENT FACILITY COMPONENTS

Filter Vessel(s)

Carbon steel ASME and National Code stamped pressure vessels.

ii. The Contractor shall line the Filter vessels with Carboline 4500S
(30-40 mil) epoxy coating meeting the Company's Coating Specifications: 0-12-2
(Attachment "F") and approved in writing by the Company.

iii. Capab\e of, and designed to, operate at the respective design
pressures listed in Attachment "B".

iv. Manual backwash with manual butterfly valves for all service,
backwash, and rinse cycles.

v. Stainless steel sample ports for operator monitoring of raw water,
treated water from each vessel and blended water sample location.

vi. Media sample port for obtaining media sample for testing,

vi. Magnetic flow/totalizer meters on each vessel for measuring
individual instantaneous gallons per minute and total gallons through the system in
service and in backwash cycles.
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viii. All piping and fittings including laterals internal to the filter vessels
shall be Type 304 or higher grade stainless steel. Contractor shall provide isolation kits
at dissimilar metal connections and address any dissimilar metal concerns within the
vessel.

ix. Internal laterals shall be sized appropriately to distribute flow
uniformly across the cross sectional area of the filter vessels during treatment and
backwashing. Treatment vessels, internal laterals, and ground support bed design must
be approved, in writing, by the adsorptive media manufacturer, f ilter vessel
manufacturer, and the Company.

x. Internal laterals shall be sized appropriately for proper operation
with all of the approved adsorptive medias in Attachment "A".

xi. The adsorptive media manufacturer must state, in writing, if gravel
under bed is required. Gravel under bed design must be approved, in writing, by the
adsorptive media manufacturer, filter vessel manufacturer, and the Company.

xii. 12" x 18" Access manway on the side and inspection hatch on the
top .

xiii.
concrete slab.

Filter vessels must be permanently attached to an engineered

External Piping

i, External connections shall consist of flanged pipe connections or
flanged coupling adaptors (raw water inlet, finished water outlet, backwash feed inlet,
and backwash waste outlet).

Manufacturers:

1)
2)
3)

Dresser, Inc. Style 128~w.
Roman Industries, Inc. Style FCA501 or Style FC400.
Smith-Blair, Inc. Series 913.

ii. All external piping 3 inch and larger shall be ductile iron pipe ("DlP")
and must conform to the Company's Construction Specifications: E-8-1 and Standard
Specification Drawings: E-9-1 .

iii. All external piping smaller than 3 inch shall be seamless copper
conforming to ASTM B88.

Buried potable water lines shall be Type K, soft or hard
temper.
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Exposed potable water lines shall be Type L, hard drawn.

c. All fittings shall be compression type per the Company's
Construction Specification: E-8-1 and Standard Specification Drawings: E-9-1 .

d. All pipe, fittings, and appurtenances shall conform to the
Company's Construction Specifications: E-8-1 and Standard Specification Drawings:
E-9-1, unless otherwise specified. Contractor shall inform Company in writing of any
conflict in specifications, and Company will determine the prevailing specification.

iv. Stainless Steel Pipe

Above ground pipe on pipe and valve tree adjacent to the filter
vessels may be Type 304L stainless steel in accordance with ASTM A 240 or higher
grade.

Fittings

1)

2)

3)

Material shall be in accordance with ASTM A 240
stainless steel, grade to match the pipe,
Fittings shall be manufactured in accordance with
ASTM A 774 for piping 3-inches in nominal diameter
and greater, and in accordance with ASTM A 403,
Class WP for piping less than 3-inches in diameter,
Wall thickness shall be in accordance with ASME
B36.19 and ASME B16.11.

b) Joints

1)

2)

Joints at valves and pipe appurtenances shall be
flanged.
All other joints shall be flanged or welded. Piping less
than 4-inches in diameter shall have single butt-
welded joints. Piping 4-inches through 12-inches in
diameter shall have double butt-welded joints.

v. All external above ground pipe and fittings shall be painted with
Tnemec or approved equal. The approved color will be determined by the County, City
and/or the Company.

Valves and Appurtenances

Manual Butterfly Valves

a. Manually actuated butterfly valves with hand wheels shall be
installed aboveground on the pipe and valve tree for the control of flows for backwash,
rinse, and normal treatment operations.
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b. Manufacturers:

1)
2)
3)

Mueller.
Dezurik.
Pratt

ii. Pressure Switch High

a. High pressure cut-off switches shall be installed between the
well discharge heads and the inlet of the ARF

Manufacturers:

1) Mercoid

Flow Meters

i. One per filter vessel. Flow meters shall be supplied with remote
mounted transmitters.

ii. General

Type: Magnetic flow meter conforming to NSF 61

Materials:

1)
2)
3)

Main Body: PVC sensor body or stainless steel
Electronics Housing: Powder coated aluminum
Electrodes: Hastelloy electrodes

iii. Flow rate display indication in rpm and totalized flow in gallons

iv. Accuracy: +/-0.5% of flow rate or better

End Connection: Flanged

vi. Manufacturer:

Endress + Hauser - Pro rag 53W.

E. Valves, meters, and appurtenances shall be provided as required to
complete the work. Valves and appurtenances shall be in accordance with the
Company's Construction Specifications: E-8-1 and Standard Specification Drawings:
E-9-1, unless otherwise specified .
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High Density Polyethylene (HDPE) Backwash Tank

General

a. Tanks shall be rotationally molded, one-piece seamless
construction, cylindrical in cross-section and vertical in axis.

Tanks shall fully conform to ASTM D 1998-04.

All tank fitting attachments shall be provided with flexible
couplings or other provisions to allow for movement without rupture or separation of
connections. Flexible couplings shall allow minimum 4 percent deflection in all
directions. All connections larger than 2-inches shall be supported independently from
the tank to prevent weight transfer to the tank flange.

d. Tanks shall include an Endress-Hauser level transmitter
displaying water level on an LCD screen

e. Tanks shall be clearly marked with manufacturer, date of
manufacture, and serial number.

All opening cut edges shall be trimmed smooth.

g. Uncoated or exposed
fasteners, or anchorage will not be accepted.

carbon steel appurtenances,

h. Provide anchor bolts sized by the manufacturer. Installed on
engineered concrete slab or other anchoring point approved by the Company.

i. Minimum required wall thickness for the cylinder must be
sufficient to support its own weight in an upright position without any external support.

straight shell.
j.

k.

The top head must be integrally molded with the cylinder

The bottom head must be integrally molded with the cylinder
straight shell.

L Tanks shall have a sloped floor and side molded outlet to
provide complete drainage of the tank.

m. Tanks shall have a minimum of three (3) lifting lugs integrally
molded in the cylinder straight shell. Lifting lugs shall be Type 316 stainless steel.

n. Provide a minimum of four (4) tie-down lugs integrally
molded into the top head. Tie-down lugs shall be designed to allow tank retention in
wind and seismic loading without damage to the tank.
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Manway: 18-inch threaded polyethylene, vented and easily
accessible.

p. Concrete tank pad shall be level and smooth to the
tolerances recommended by the tank manufacturer.

q- Each tank must be vented for the material,
withdrawal rates expected .

flow, and

ii. Design Loads

a) Resistance of both wind and seismic loads shall be provided
for both tank full and tank empty conditions.

b) Contractor shall be fully responsible for design and provision
of adequate anchorage system for the sewioe conditions.

C) Design must be approved in writing by the tank
manufacturer.

d) Anchorage systems requiring tank penetrations are not
acceptable .

e) All anchorage systems shall be galvanized carbon steel
unless otherwise specified.

iii. Materials

a) Tanks shall be virgin polyethylene resin as compounded and
certified by the manufacturer.

b) Resin shall contain a minimum of a UV 8 stabilizer as
compounded by the resin manufacturer.

iv. Fittings

a) Threaded bulkhead fittings
connections greater than 2 inches in diameter.

shall not  be allowed for

b) Bolted double 150 lb. flange fittings shall be constructed with
two (2) 150 lb. flanges and two (2) 150 lb. flange gaskets, and the correct number and
size of all-thread bolts for the flange specified by the flange manufacturer.

Chemical Tubing and Conduit

General
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a. For liquid chemical service, provide tubing compatible with
chemicals used in the treatment process. Install tubing in electrical conduit for ease of
installation/replacement, as well as non~pressure rated secondary containment. Tubing
manufacturer shall confirm chemical compatibility of tubing with chemical system being
served. Tubing shall be uv resistant.

ii. Provide tubing adequately sized for the f low and pressure
requirements of this application with the minimum following dimensions and pressure
rating:

Outside diameter; 3/8 inch.

Inside diameter: % inch.

Pressure Rating at 70°  Fahrenheit: 200 psi.

iii. Conduit for chemical tubing shall be PVC electrical conduit with
sweeps instead of elbows. Conduit size shall be 2 inch for tubing with outside diameter
of 3/8 inch through 5/8 inch. Conduit size shall be 3 inch for tubing with outside
diameter of% inch through 1 inch.

iv. Provide all necessary fittings clamps, and adapters for connection
of tubing at the chemical metering pump outlet, chemical feed point, and any other
connections. Provide barbed or compression-style fittings, specifically designed for use
with the tubing being provided, and compatible with the service (both with the fluid being
carried in pipe and pressure rating). Fittings shall be located so that they are accessible
at all times. No fittings shall be located in the carrier pipe. All connections shall be
constructed per tubing manufacturer's recommendations to provide a connection which
is equal to or greater than tubing pressure rating. All parts or fittings in contact with the
fluid in the tubing shall be compatible with the chemical being carried .

Freeze Protection

i. All components of the ARF and appurtenances shall be protected
from freezing. This section is meant to provide general descriptions and establish
minimum requirements of the freeze protection required as part of the construction of
the ARF. Passive freeze protection must be used including but not limited to pipe
insulation on exposed components.

ii. Insulation.

a. AH outdoor piping, valves, fittings, tubing 2-inches and
smaller, gauges, air release valves, and all other appurtenances, shall be insulated
based on a design ambient temperature of 20°  Fahrenheit.

12
L'v':\.Dr0jecis\2014\P\A1~51&7 Valley Fa¢Tns AHFWgreent€nis'~P<.npusals\spea BucL\Techuic&i Swiclficaiiane 8-5ie7 Valley Farms ARF.doax
MiM:,4FF 10122 AM 6518/14

n  I

H .

a.

c.

b.



b. The insulation shall be protected with aluminum or stainless
steel metal jacketing with a minimum thickness of 0.016 inch (0.4 mm) with moisture
barrier, secured in accordance with the jacket manufacturer's recommendations. Joints
shall be applied so they will shed water and shall be sealed completely.

Valves and fittings shall be insulated and jacketed with
preformed fitting covers matching outer jacketing used on straight pipe sections, with all
joints weather sealed.

d. All piping shall be supported in such a manner that neither
the insulation nor the moisture barrier is compromised by the hanger/pipe support or the
effects of the hanger/pipe support. In all cases, hanger spacing shall be such that the
circumferential joint may be made outside the hanger/pipe support.

e. Metal jacket must be painted.
determined by the County, City and/or the Company.

The approved color will be

Chemical Pumps

Chemical pumps shall be Grundfos DDA (model No. FC-PV/TlC-F-
311004BQ) compatible for use with Sodium Hypochlorite, H2SO4, HCL, FeCL and any
other chemical used.

7. ELECTRICAL

General

i. All electrical components shall comply with the Company's El8<C
Design Guidelines Technical Specification, enclosed with this RFP.

ii.
Engineering

Design and programming services shall be provided by Delta

SCADA

i. Contractor shall provide and install a complete and functional
SCADA system with alarms, displays and controls in substantial conformance with
SCADA controls at the Company's existing treatment, well and pump stations.

ii. Contractor shall integrate the Valley Farms Site into the existing
Penal Valley SCADA system via GE I-net ll radio or Six net cellular network.

iii. Contractor shall provide and install SCADA controls utilizing
Modicon M-340 programmable logic controllers with 20% available spare I/O.
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iv. All analog values shall be hlstorized at the Casa Grande master
SCADA computer (Master Computer).

v. Runtime and totalized flow values will have current day, previous
day, current week, previous week, current month, and previous month values calculated
and displayed locally and at the Master Computer.

vi. All alarms shall be sent to the Master Computer for operator
notification via Win911 .

Equipment Monitoring

Contractor shall provide and install one (1) Schneider Electric 10.5"
OIT for onsite SCADA monitoring and control.

ii. The Contractor shall provide the necessary programming and to
monitor and control the following equipment and processes:

a. Two well pumps including all phase voltage, current, and
power readings from the existing Motor Saver 777 Ethernet base power quality meter.
Local/remote, auto/manual, run/stopped, alarm, fail-to-run, and start/stop count. Two (2)
Cla-Vals per well. Well discharge flow meters

b. Three (3) high service pumps (2 with VFD controls) including
all phase voltage, current, and power readings from the existing Motor Saver 777
Ethernet base power quality meter. Local/remote, auto/manual, run/stopped, alarm, fail-
to-run, and start/stop count.

Booster pump station discharge pressure and flow,

d. ARF influent flow meter, bypass flow meter, backwash flow
meter, bypass flow control valve with operator adjustable set points for each well
operational scenario, influent pressure, and effluent chlorine and pH levels.

e. Backwash/recycle tank level, and recycle pump run/stopped,
alarm, fail-to-run (display only).

f. NaOCL chemical injection pump operator adjustable effluent
chlorine set point, run/stopped, alarm, fail-to-run (display only).

Q- H2SO4 chemical injection pump operator adjustable pH set
point, run/stopped, alarm, fail-to-run (display only).

NaOC1 tank level indication.

14
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H2SO4 tank level indication.

j. Water storage reservoir level and Cla-Val open/closed status
with user programmable tank level Set points for open/close operation.

k. Hydro pneumatic tank air compressor pump status,
run/stopped (display only).

L Hydropneumatic tank pressure (display only)

ARF influent flow meter (display only)

ARF bypass meter (display only)
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Attachment "A"

Approved Adsorptive Medias

Media Requirements

Adsorptive media shall be discardable as solid waste in a RCRA subtitle D (non-

hazardous) landfill when saturated and pass all TCLP tests.

Adsorptive media shall be a durable, attrition resistant media suitable for

backwashing and removal of Arsenic.

Approved Manufacturers:

1. Severn Trent Bayoxide E-33 Granular Ferric Oxide (GFO) adsorption

media

W\Pro}ews\20'I4XP\¢'\1-5167 ValleyFarms ARF'\Sper: E!aak'LAlleo?&lnen1s,do0x
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Attachment

Hydraulic Design Criteria

Valley Farms Well No. 1 a_nd 2 ARF

Design Capacity: 400 rpm plus (max 10%) recycled water

Minimum Design Pressure, Static: 100 psi

Minimum EBCT: 3.5 minutes

Maximum Flux Rate: 6 rpm/sq. ft

Valley Farms Well No. 1

Design Flow: 150 rpm

Valley Farms Well No._1

Design Flow: 250 rpm

W:\Plojeas\2D14\FV\1~518T Valley Farms ARF\spec Bo° K\Allachmenls,duax
M,MAFH 7:41 AM ena:14



Analyte
Concentration

wen no. 1 Well No. 2

Arsenic lll+V 3.5 ppb 14.5 ppb

Iron <0.05 mg/L <0.05 mg/L

pH 7.7 8- 8 . 2

Calcium Hardness 245 mg/L 45 mg/L

TotaI Alkalinltv 108 mg/L 100 mg/L

Sulfate 119 mg/L 65 mg/L

Calcium 98 mg/L 16 mg/L

Chromium
Magnesium

Uranium

<0.005 mg/L <0.1 mg/L

11 mg/L 1.5 mg/L

8.9 ppb ppb
Cadmium <0.0001 mg/L <0.0005 mg/L

Manganese <0.02 mg/L <0.02 mg/L

Lead <0.001 mg/L <0.02 mg/L
Total Suspended Solids 2 mg/L

Selenium 0.0068 mg/L 0.009 mg/L

Sulfide <0.04 mg/L <0» 04 mg/L

Turbidity (nTh) <1 mg/L Ono

Silica, TotaI 28.9 mg/L 34 mg/L

'ot§ Phosphorus <0.01 mg/L <0.05 mg/L

Vanadium 0.007 mg/L 0.016 mg/L

Attachment "C"

Water Quality Data

Valley Farms Well Nos. 1 and z Site - Arizona
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AtTachment 1!DII

Existing Site Plan
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Attachment l\Elt

Media Change Out Contract
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CONTRACTOR :
PINAL VALLEY

A
ADDRESS :

Q

W.A. No(l):
1-5167

CITY ST ZIP:

sao UE DATE:I

con Isue Iuu
9

I A
no c N' cl CC`1  .  1 l•

ARIZONA WATER COMPANY

By:By:

Print Name:
Print Name: Fredrick K. Schneider, PE

Title \
Title: Vice President - Engineering

Date;
Date:

A R I Z O N A W A T E R COMPANY
Penal Valley . Casa Granco Division

220 E. 2nd Smut PROPOSAUCONTRACT_

la.

lb

8.

4.

1 .

10,

11.

, an Arizona corporallon, ("DONTRACTOR") SUBMITS this PROPOSAUCONTRACT to ARIZONA WATER COMPANY, an Arizona corporation (the "Gompany*'),
to perform the wort an specMcally described In At1achmln\"A" hereto. which by We retannaa In Incorporate!! herein ("Work") as an Independent prime cantracior.

Cantrnctor certifies mm It ha a commute copy of, and ha road, understands and accepts, the Compsny'l General Condlllons of Contract, and the Company: Constmctlon
Speclllcatlona and sunaata Spacllkatlen Drawings. rm 'Speclflcatlone'), all of which are studied hereto as Attachment "B", The General Cendltiona of Contract and
Specltlcatlona are incorporated into this pl~opoealfConuaa. Gontrador affirms that all work and materials to be lurnlahed or purchased for the Pro}¢¢.1 will be In atrlct eonfonmanea
with the General Conditions of convent, specifications Ana Drawings.

Section 2 and as In General Conditions of Contract are modified ah provided In Attachment "A", ind Section 41 al TM General Condltlona of compact la replaced in ltd entirely by
paragraph AC of Attachment "A". In all other respect; the General Conditions of Contract remain in full force and defect.

Contractor represents Ind warrants that it hoe satisfied end compiled with the provisions of Section 5. Contractor Underatanda Work and Working Conditions, of the General
Conditions of Contract prior to euomlttlng fla PropoaallContract.

Contractor repreaenta that this Proposal/Contract is fair Md honest in all respects. la submitted In new tilth and la not submitted in collusion wlth any other company, entity or
peron.

Contractor acknowledges that one hundred percent (10tlJ%) penrormanoe and Payment Banda are required and must be provided to the Company prior to the commencement or
work .

prior to the commencement at Work, Contractor will aubmlt to the Company a Hat at all materials to be used In the Protect. The materials liar will Include the manufacturer. pan
rumba, price and quentlty lrrduded in this PropouVComrad.

Contractor will fumlsrl all labor. tools, oqulpmenl and materials required to complete the Work eocoolllnq xo thro PropooellWntraa and the General Condlllnno or comma Ono
Specifications. No materials purolnood by Corltrlolor to be Incorporated into the Prolog are sublod to :ax it the time or purchase and Contractor ws not charge Ma Company lot
any ouch lax, conlreotor will pay the apptlcable Uenssdlon priwlope tax (ire "Contradlng Tax') on the war after Cunlraaor reoelves payment of the tlnel mvaee tram me
Company. The ons! or materials lhcorporated no the Work whk:h are oxernpt by Arizona Revised state stetlsoo ("A.R.S."} from the Ctanrremrno Tax, tor example, plpoo or valves
having a diameter al four (4) Inches or Ierpor, tndudlng equipment, llttlnga and any other raraleo pan mar Te used in openattng the plpos or valves (A,R.S. §42-5061 B.6.), wit not be
Induced In the tour! oosr Ur the labor Ann materials upon which the comrndlng Tex is computed, Contractor retelno Tull luuutly and obligation to pay the Contracting Tux andwlll
defend and indemnify the Company igalnsl any demand or obllgallon to pay the Contraalng Tax,

Contractor will melrrlnln detailed aweutrllrrg records or all materlill purchalned Ana Incorporated into the Work. Such records will Include all supporting orlglnol vshdor lnvolceo for
all materlale ptmcflased. Followlng oompletlon al the Work. Contractor will auomll in llerrsnu oooounrlng to the Company which will lnolude all lupponlng orland vendor Invoices
and sstloflotory evidence of payment theron. The Company will nor pay Contractor tor materials not actually lrtcorporated into the Work, and the disposition of such melerlals will
remain Contractors rosponslbllky. t

The Eetlmoted Total cost at the Work, shown on Pogo2. is booed on estimated labor and material quantltiee lo be tumlshed, ll Includes an eerlrnote or the Covrtradlnp Tax and the
out al me noqulred Pertormanoo and Payment Bonds. Conuaciaf wu not oanool. modlty or withdraw rhlu PrupoewContraa during a ninety-day 196) period oommenolng on the Baa
Duo Date. The Company may accept this PropoeoUcontrulot by signing and melllng, or otherwln dollverlng, a copy hereof to Conllidor during lucent nlnoiy-day (96) period. ll the
Company does not accept me PropoeallContract duwlng such neely~day (90) period. Contractor may cancel this Prooosevilontract by qlvlng written notice el canoeletion to the
Company,

Prlor to the commencement of the Work. Contraaor will provide the Company with a detailed construction schedule, In either Gantt or CPM tom, identifying all tasks to be
perfumed tram the dale al the written Gommencement Notice through completion of the Work. Including testing, lralnlng of Company Personnel and the final project invdoe.

Contractor will not commence the Work until the Company gives Contractor a written Commencement Notlce. Contractor will complete the Work within the time specified In
Section s at Attaolvnent A.

Following the Company's written notice of satisfactory completion al the Work, end upon receipt of the llnal invoice from Contractor. the Company shall pay Contractor the actual
total coat of the Work, which will be calculated ea ehown on Page 2, except that actual labor and material quantltlee lnetalledlconetructed will be eubellluted lot the estimated labor
and materials quantities and the Contracting Tax will be recalculated based on ouch actual labor and materials quenthles.

The Company may deduct from the company'e payment of the llnal lnvoloe the amount al applleable liquidated damages It Contlador does not deliver or perform within the lime
limit shown in Paragraph 10. This provlelon shall not limit the Compeny'a eblllty to terminate Thu PropoeallContract for Contractors uneallsfactory performance or allure to perform
as provided in the General Condlllone of Contract, Spedflcetlona or Drawlnga, or in tale PropoeallConlnct.

t o , This ProposavContract shall continue until , unless terminated earlier ah provided In paragraph 14, (the "Term").

to_ The Company. al its optlen, maytermlnate this ProooeavConlnot et any time prior to the end al the Term upon may (30) Darya notice to Contractor.

S P E CIA L  CONDITIONS :

12,

Arm

page 1

2.

8.

5.

a.
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CONTRMCTQR: PINAL VALLEY

in
'u

CLAS8l['IC NAZCONTRACTOR LICENSE NO:

w.A,nom

ADDRESS: \)Y\ u*
BID DUE DATE:

CITY STZIP
No

81D IN!! REQUIRED

J Yee

a
1

12

1 :
14

15

DESCRIPTION
OF PROJECT'

1-2. MATERIALS EXEMPT FROM CONTRACTING TAX (her Paraaranh al Quaint

Media Change-out par Attachment "A" 1

5-6. N ON -E X E M P T M ATE R I ALS

7. Total Laboring Install Non-Exempi Materlals (add me amounts in column 5)....

8. Total non-Exernpl Materials (add the amounts in column e)

9. Sublolal A (add llnea 3, 7 and 8)

10. Contracting Tax Base (multiply the amount on line 8 by 0.65)

11. Appllcable contracting Tax Rate

12. Contrsctlng Tax (multiply the amount on line 10 by line 11)

13. subtotal B (add lines 4, 9 and 12)

14. 100% Performance and Payment Bonds Cost

3. Tote! Labor to Install Exempt Materials (add the amounts in column 1)

4. Total Exempt Maleri Is (add the amounts in column 2)

ARIZONA WATER COMPANY

Remove and replace used media from Valley Fans Well Nos. 1 and 2 Arsenic Removal
Facility.

-an

Plnal vallw - Casa Grande Dlvlslon
2:0 E. 2nd SIG"

Gm8nnda,Az85122 PH: 520-886-8785

-

lm

in - a n

-

QLJANIIDK

uvaen

LABQR

UNIT PRICE

all

PROPOSAUCONTRACT

MAIER1A1..S

MATERiALS

I

*

3

4 l

10

11

8 " $ :

1

4*
__4.

LABQR

LBQR

TOTAL cos-r

u

:"l" 4

I

w

181.
. 8-F§

4

MATFRIAI R

MATERIALS

15. Estimated Total Cost (add lines 13 and 14) ."¢» ..

NOTE: The Estimated Total Cost includes al! labor and mamerlals for baclcllll, pavement replacement, chip seal, and traffic control necessary for the Project.

Page 2
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ATTACHMENT A<>v~m=1
The Company's Valley Farms Well Nos. 1 and 2 (the "Wells") are equipped with an

adsorption media treatment system (the "Facilities") used to reduce the concentration of arsenic
(the "Contaminant") to ensure that the water from the Wells complies with applicable Safe
Drinking Water Standards.

1. Site.

The Facilities are located at 16601 E. Van Ki Inn Road, Coolidge, AZ 85128 ("Site"),

2. Removal ancQl§placg_n3ent 0£U§¢d Media.

As more specifically set forth below, Contractor will provide all equipment, material and
labor necessary and appropriate to remove and replace the used media in the Facilities ("Media
Change-Out"). Used media may contain arsenic and other substances.

2.1 Characterization and Classification of Used Media.

Contractor shall obtain from the Site a representative sample of the used media.
Contractor will obtain a laboratory analysis of the used media using a method of analysis
approved by the United States Environmental Protection Agency or State of Arizona. Such
analysis must be performed by an Arizona Department of Health Services certified laboratory.
Contractor will use the laboratory results to complete all characterization, classification and
documentation required by all regulatory agencies. Characterization, classification and
documentation shall be conducted in accordance with all federal, state, and local requirements.
Contractor will provide, or arrange for its laboratory to provide copies of the test results to
Company within three (3) days of Contractor's receipt of such test results. Company will
provide the following information to Contractor at the time of Media Change-Out:

A. Flow totdizer readings at the time of initial media installation or previous
Media Change-Out.

B. Flow totalizes reading at time due Facilities are removed from service for
current Media Change-Out.

Most recent laboratory test results for the Contaminant.

Removal of Used Media from the Vessels.

c.

2.2

Contractor will make the necessary arrangements to remove the used media. Contractor
will use a vacuum extractor to remove all used media from the vessels and thoroughly clean out
the backwash tanks. Contractor will remove all residual media from the vessel by spraying
residual media off the sides of die vessel and interior of the backwash tank with a hose.
Contractor shall handle and dispose of all water used at the Site during the removal of the used
media, in compliance with all applicable laws and regulations. No water will be discharged onto
or from the Site. After each vessel and backwash taMe is cleaned, Contractor will notify

1
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Company that the vessels and backwash tanks are cl n Ody for inspection. Contractor
will clean up any spilled media and restore the Site to its Marginal condition.

1
41889

2.3 Packaging, Transportation and Disposal of Used Media.

Contractor will remove, package, transport and dispose of the used media from
the Site in compliance with all applicable federal, state and local laws, regulations and standards.
Contractor will transport and dispose of used media in a disposal facility that is expressly
authorized to receive such used media. Contractor will provide waste manifests and all other
waste documentation required under all laws applicable to the used media to Company within
thirty (30) days of the date the used media is removed 6° om the Site or with Contractors
Approval to Bill, whichever is earlier. No payments will be made to Contractor before Company
receives all required documentation.

2.4 Inspection of the Vessels.

of the empty vessels upon each Media Change-Out at no additional cost to Company.

I f
Contractor finds any clogged or obstructed distribution laterals or nozzles, Contractor wiH

Contractor will inspect the interior of each vessel, distribution laterals and nozzles
Contractor

will enter each vessel and visually inspect the interior of the vessel, including the distribution
laterals and nozzles, after removing the used media from the vessel per Section 2.2. Contractor
must comply with all applicable confined space entry requirements established by the
Occupational Safety and Health Administration or other governing agencies with jurisdiction
over Contractor's work. Contractor will identify any corrosion, accumulation of some or other
buildup that may be present 'inside the vessels or backwash tanks during its inspection.

immediately notify Company. The Company will be present or available by telephone during

replacement of the media. Company will separately negotiate the price and terms of such repairs

others. Within fifteen (15) days after the Media Change-Out is completed Contractor will

the inspection. Company may choose to repair or replace internal components prior to the

or replacements of distribution laterals, nozzles or coating, if any, directly with Contractor or

submit a written report to Company for each inspection completed. Contractor will not charge
Company for any stand-by costs incurred while Company completes the repairs or replacements.

Contractor will supply all tools, labor, and equipment necessary to inspect the
vessels and backwash tank at its own cost. Contractor is responsible for determining the details
of vessel entry and access at the Site prior to commencement of the Work. Contractor must
properly reinstall any part(s) removed to gain entry or access to the vessels after completing its
inspection and restore the vessels to working order.

2.5 Replacement of Used Media.

After Contractor removes used media and the vessels are determined to be in
good condition or airer repairs have been completed, Contractor will load new media into the
vessels.

Contractor will load new Seven Trent Bayoxide® E33 media into each empty
vessel in accordance with all applicable manufacturer recommendations, specifications and

2
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warranty requirements. Contractor will provide any essay hoses, pumping equipment and
piping for water needed to load or rinse any new media. Contractor must tice all necessary
precautions to prevent spills of used media, liquid, or new media.

Qv x
2.6 Disinfection and Coliform Testing.

After completing the inspection and all necessary repairs, Contractor shall notify
Company when vessels are ready for disinfection. Contractor will disinfect all vessels to comply
with the Company's requirements. Contractor must document and verify adequate disinfection
of all media and vessels. Contractor shall place the Facilities back in service after authorized by
Company.

3. Water @amity.

After Contractor completes a Media Change-Out, Contractor will return Facilities to full
operation and all water produced by the Facilities must comply with the Water Quality
Specification in Exhibit A. Contractor further warrants and guarantees that its performance
under this Proposal/Contract will at all times comply with the terms and provisions of the Media
Performance Guarantee described below.

4. Modificatigs to the General Conditions of Contract.

4.1 Section 2, "Bonds", is modified as follows:

Contractor  shall  furnish  Company with  a performance bond and a mater ial
payment bond in the amount of $200,000 in a form and from a surety acceptable to Company.

Section 36, "Working Hours", is modified to include the following:

Work shall only be performed between the hours of 8 a.rn. and 4 p.m., Monday
through Friday, unless otherwise authorized by the Company in writing.

4.2

r 4.3 In addition to all implied or expressed warranties and guarantees, whether set
forth in the General Conditions of Contract or otherwise:

4

Contractor also provides a Media Performance Guarantee (defined below), which
guarantees that the adsorptive media ("Media") it provides and loads into the Facilities will
remove arsenic to a concentration less than or equal to 7 micrograms per liter to comply with the
Water Quality Specif ication in Exhibit A. Contractor further guarantees diet Media shall
continue to remove arsenic to comply with the Water Quality Specification for a minimum
volume of  water treated of  not less than gallons ("Media Performance
Guarantee"). In the event that the Media does not treat the minimum volume of water before a
Media Change-Out is required, Contractor will provide a prorated savings ("Discount") on the
future purchases and installations of Media for use in the Facilities for the Term. At its sole
discretion, Company may require Contractor to pay Discount in cash in lieu of future Media
purchases. In the event that Contractor proposes a new, improved, or different Media that would
have a performance benefit to Company over the present Media, Contractor will offer such new,
improved, or different Media at an equal Discount, if accepted by Company.

3
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Wells

Total Media
Volume,
cubic feet

Media
Change-Out

Fee

Media
Type

Media
Performance
Guarantee,

Gallons

Valley Farms Well Nos. 1 and 2 $
Bayoxide

E-33

Design Parameters for Media Performance Guarantee:

Company's Valley Farms Well n¢)» ¥.,,d2 supplying the FacilitiesA.

B. Total Flow - 400 rpm

c. Treatment Requirement - Treated water arsenic concentration less than or
equal to 7 micrograms per liter.

D. Configuration - Vesse1(s) in parallel

E. Pretreatment - Chlorination with liquid sodium hypochlorite ("NaOC1")

F. -&. diameter vessel with cubic feet of Media

G. Company and Contractor agree that the raw water quality set forth below
is representative of the water being treated in the Facility. This water quality is the basis for the
media Performance Guarantee. Variances greater than ten percent (10%) above these values (or
+0.3 pH units) may result in recalculation of the Media Performance Guarantee. In such event,
Company and Contractor will meet and confer and mutually agree to such recalculated Media
Performance Guarantee. Contractor bears the responsibility to demonstrate the impacts to the
Media Performance Guarantee.

4
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gValley Farms Well Nos. 1 and 2 Site; r no

Analyze
Conk #ration

wen No. 1. Well NQ. 2

Arsenic II1+V 3.5 ppb 14.5 ppb

Iron <0.05 m 1
¢ <0.05 mg/L

pH 7.7 8-8.2
Calcium Hardness s245 m L 45 mg/L

Total Alkalinity 108 mg/L 100 m Ln

65 m I
uSulfate 119 m L\

Caféium 98 m 16 m|

CWornium I<0.005 m /L <0.l mg/L

|Ma cesium l i m  L 1.5 mg/L

Uranium 8.9 ppb -- ppb
Cadmium l<0.0001 m <0.0005 m|

Manganese •<0.02 m  L <0.02 mgYL

ié§d l<0.001 m <0.02 mg/L
Total Suspended Solids 2 mg/L
Selenium I0.0068 m L 0.009 mg/L

-sumdé <0.04 ma
_

s<0.04 m L

TUTurbid tty l<1m /L
inca, Total 28,9 mg/L 34 mg/L

Total Phosphorus <0.01 mg/L <0.05 m /L•
1

Vanadium 0.007 mg/L

_.>.

0.016 mg/L

If the treated water arsenic concentration from the treatment vessels
exceeds 9 micrograms per liter before the media treats gallons, Contractor will
replace the Total Media Volume stated above at the current Media Change-Out Fee less the
Discount, as set forth by the following formula:

Discount equals Media Change-Out Fee multiplied by
[(Media Performance Guarantee (gallons) minus

Actual gallons of water treated) divided by
Media Perfonnance Guarantee (gallons)]

Example of Discount C§1_lculation

Media Change-Out Fee = $77,925.00
Media Performance Guarantee = 67,200,000 gallons
Actual quantity of water treated = 60,000,000 gallons

Discount := $77,925.00 x [(67,200,000 - 60,000,000)/ 67,200,000]
Discount = $8,349.11

If Contractor replaces any Media pursuant to this Media Performance
Guarantee or otherwise, such replacement Media will also be guaranteed under the Media
Performance Guarantee throughout the Term. Contractor will credit or deduct the full amount of
the Discount provided by the Media Performance Guarantee from the final invoice.

5
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5. Time for Performance.

prompt, timely, and professional manner. Company will
produced from the Facilities and will notify Contractor w

Contractor will perform its obligations under this Agree a diligent, lawful,
m i t t w Er quality of water

Ange-Out is required.

Company will notify Contractor when a Media Change-Out is required. Contractor will
provide Company with a written schedule for Media Change-Out within five (5) business days of
receipt of Company's notice. Contractor will coordinate the Media Change-Out by contacting
Company's Division Manager at the following address:

v>4>~:.>'°§

Arizona Water Company
220 East 2nd Street
Casa Grande, AZ 85122
Attn: Manager
Phone: 520-836-8785
Fax: 520-836-2850

Contractor must complete any Media Change-Out within fificcn (l 5) days of receipt of
notice to perform a Media Change-Out, but no later than two (2) days after starting any Media
Change-Out.

6
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Arizona Water Company Well Treated Water Arsenic Concentration
Valley Farms Well Nos. 1 and 2 Less than or equal to 7 micrograms per liter

EXHIBIT A

Arizona Water Company
Arsenic Removal Facility 9991

Valley Farms Well Nos. l and 2

Water Quality Specifications

1
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Attachment IIFII

Arizona Water Company Tank Coating Specifications 0-12-2
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ARIZONA WATER COMPANY
0-12-2

WATER STORAGE TANK COATING SPECIFICATIONS

DEFINITIONS

A. Company - The words "Company" or "ArizonaWater Company' mean ArizonaWater

Company and, where applicable, any division of Arizona Water Company, whose

principal place of business is located at 3805 North Black Canyon Highway, Phoenix,

Arizona85015-5351 (Post Office Box 29006, Phoenix, Arizona85038~9006).

Compare/y's Authorized Representative The words "Company's Authorized

Representative" mean any officer of the Company, any Division Manager andlor such

other person(s) designated in writing as the "Company's Authorized Representative" by

the President or any Vice President of the Company.

Contractor -- The word "Contractor" means either an individual or other entity

contracted with to provide the services detailed in the Contract and as specified herein.

Contract - The word "Contract" means the written document tiled "Contract" when

such document has been signed by an officer or other authorized representative of both

the Contractor and the Company.

E. General Conditions of Contract - The words "General Conditions of Contract" refer to

the Company's Operating Order 0-12-3 in the Company's Operating Memorandums.

F. Independent Coating Inspector-The words"Independent Coating Inspector"mean any

Certified NACE III inspector hired by the Company to inspect coatings onwater storage

tanks.
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GENERAL

These specifications identify the material and workmanship necessary to produce

a quality coating system. AI work shall be completed in a safe. workmanlike manner in

strict accordance with:

(a)

(b)

(0)

(d)

(el

(f)

(9)

(h)

(1)

Product manufacturer's instructions

General Conditions of Contract for Tank Coating (0-12-3)

Amer can Water Works Association Standard AWWA C652

Applicable sectors of ANSI/AWWA D102-97. "Standard for Coating Steel

Water Storage Tanks"

ANSIIAWWA D101-53 (R86), "Standard for Inspecting and Repairing Steel

Water Tanks, Standpipes, Reservoirs, and Elevated Tanks, for Water

Storage"

ANSI/NSF Std. 61, Section 5, "Protective (BatTier) Materials"

SSPC-SP1 - SoWenl Cleaning

SSPC-SP2 - Hand Toot Cleaning

SSPC-SP3 - power Tool Clea ring

SSPC-SP5 - White Metal Blast Cleaning

SSPC-SP6 - Commercial Blast Cleaning

SSPC-SP7 - Brush-off Blast Cleaning

SSPC-SP10 - Near White Metal Blast Cleaning

SSPC-SP11 - Power Tool Cleaning to Bare Metal

SSPC-SP12- Hydroblasting

SSPC PAY - Dry Paint Thickness with Magnetic Gauges

SSPC» Guide 7 - Guide for the Disposal of Lead-Contaminated Surface

Debris

4
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QUALITY o5pAmT

The protective coatings identified in these specifications are set up as standards

of quality. Thestandard "or equal" clause shall apply.

No substitution shat be considered unless the Company's Authorized

Representative has received a written request for approval at least ten (10) days prior to

the date for receipt of bids. Each such request must include: (a) the name of the

specified material for which a substitution is being requested; (b) the name and number

of the proposed substitution material; (c) a complete description of the proposed

substitute, including performance and test data; and (d) any other infomlation necessary

for an evaluation. The burden of proof of the merit of the proposed substitute is upon the

Contractor. Approval or disapproval of the proposed substitution rests solely with the

Compares authorized representative and his decision shall be final.

Protective coatings for inter or wet applications must be LIsted by NSF

lntematonal as approved for potable water contact according to ANSIINSF Std. 61,

Section 5, "Protective (Barrier) Materials."

The Contractor shall be responsible for assuring that all materials are delivered

to the job site in the original sealed and labeled containers of the protective coating

manufacturer. All material on the job shall be subject to inspection by the company's

Authorized Representative.

The Company's Authorized Representative shall select colors not previously

specified.

SPEQIAL PROVISIQNS

The Contractor shall be responsible for completing the removal of all remain ng

water, sediment, rust, etc. that is required prior to surface preparation. All preliminary

preparation work will be at the Contractors expense.

2.

3.
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The Contractor shall:

(a) Protect aluminum gauge boards and nametags during

sandblasting and painting procedures.

(b) Protect copper lines, light fixtures, valve threads, and electrical

boxes.

(C) Replace all manhole bolts with cadmium-plated bolts if the

Contractor opens a manhole.

(d) Replace all gaskets.

The Contractor shall NOT:

(a) Paint concrete unless otherwise specified .

(b) Allow the use of silica sand for surface preparation.

The Contractor shall only mix FULL kits of approved coating. No partial kits will

be saved or mixed at a later time.

MATERIALS TO BE PROVIDED AND PRQQEDURES TO BE FOLLOWED e1..T4E

CONTRACTOR

Unless otherwise specified in the contract, the Contractor shall supply all of the

necessary materials to complete the work. The Contractor shall provide the following

materialsand services:

TANKS WITH EXISTING QQATING SYSTEM: Interior Steel -

Conventional Coating System; Surface Preparation: SSPC-SP 10 Near

White Metal Blast Cleaning.

4.
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Alf abrasive materials shall be thoroughly removed from the surface of the tank in

accordance with SSPC-SP10 standards prior to coating.

Tnemec Coating

(1) Prime Coat*: Tnemec Series N140-1255 (Beige) Pota Pox Plus",

one (1) coat; spray applied, 5 to 7 mils dry film thickness ("DFT").

(2) Finish Coat: Tnemec Series N140-15BL (`Tank White) Pota Pox

Plus: one(1) coat; sprayapplied; 5 to 7 milsDFT.

TOTAL DFT: 10-14 mils DFT.

* Weld Seams: All plate weld seams shall receive an additional brushed

coat of Series N140 Pota Pox Plus in color 15BL (Tank White). ÌTlis

application will be made after the full prime coat. Additionally, brush

coating shall be applied on all welds, corners, nuts, bolts, edges, or other

irregular surfaces.

** Tnemec Series N140 Peta Pox Plus FC (fast cure) may be substituted

for Series N140 Pota Pox Plus when conditions warrant. It may be

beneficial when curing between 35° F and 56° F is required.

OR

Devon Coating

(1) prime Coat*: Devoe Bar-Rust 233H1642 (Buff*', one (1) coat.

sprayapplied, 5 to 7 mils DFT.

(2) Finish Coat: Devoe Bar-Rusi 233 H3501 (White), one (1) coat

spray applied; 5 to 7 milsDFT.

TOTAL DFr~ 10 to14 mils DFT.
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* Weld Seam: All plate weld seams shall receive an additional brushed

coat of Devoe's Bar-Rust 23TH in or 3501 (White) after the full prime boat.

Additionally, brush coating shall be applied on all camels, welds, nuts,

bolts, edges, or other irregular surfaces.

**DevonBar-Rust 233H is a high solids (80%) advanced technology NSF

lntemational (National Sanitation Foundation) approved epoxy, which can

be applied at steel temperatures down to 0° F (-18° C).

b. TANKS WITH EXISTING coATln<8 SYSTEM: Interior Steel _ Alternative Floor

Coating System for BadlyPtted Tank Floors. For floors n existing tanks that are

highly corroded with severe pitting, the following floor system may be applied

after completion of the Series N140 system to the roof and shell, subject to prior

approval by the Company's AuthorizedRepresentative.

Floor Surface Preparation: SSPC-SP10 Near White Metal Blast Craning.

All abrasive materials shall be thoroughly removed from the surface of the tank in

accordance with SSPC-SP10 dandards prior to coating,

Tnemec Coating

(1) Steel Conditioners: Wet the floor surface and UP the wall a few

inches with a fine mist of TnemecSeres 260 Tnemec-Bond. Allow

to evaporate and apply the topcoatwithin four(4) hours.

(2) Elastomeric Urethane: After mixing according to the manufacturers

recommendations, pour out and level with trowels or notched

squeegees. Tnemec Series 264 Elastic-Shield over the entire floor to

DFT of 80 to 100 mils and bring up the wall to where there is a two- to

three-Inch (2" to 3") overlap on the newly applied epoxy coating

system.

TOTAL DFII': 80 to 100 mils DFT.
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QB

Devon Cortina

(1) 100% SolidsEpoxy Finish Coat: Apply Devon's Devron 133 100%

Solids Epoxy Tank Coating at80 to 100 mils DFT.

TOTAL DFT: 80 mils min mum DFT.

All welds, corners, nuts, bolts, edges, or other irregular surfaces shall be

hand brushed to assure proper coverage.

TANKS WITH E)QST\NG§OATlNG SYSTEM: Exterior Steel, Level 1 R8-cD3tz

For aged epoxy/urethane systems that are n sound shape and where re-coat

adhesion is assured, the following overcoat system applies:

Lgomec Coating

(1) Surface preparation: Remove all dust, dirt, grime, and chalk by

power washing witha trisodium phosphate/water solution(0.25 lbs.

of trisodium phosphate ["TSP"]per gallon of water) with 3,500 PSI

pressure at the nozzle. Power rinse with clean water immediately

after TSP wash-down toavoiddryingof the TSP on the surface.

All rusted, abraded, and exposed steel shall be power tool cleaned

to bare metal according to SSPC-SP 11. All loose paint shall be

removed with the same power tools. Feather all edges. Existing

runs and chips shall be sandedout.

(2) Spot Prime (exposed metal): Tnemec Series 135 Chembuild or

Series N140 Pota Pox Plus; one (1) coat; roller, brush, or spray

applied. overlapping to the feathered areas; 3 to 5 mils DFr.
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(3) Finish Coat: Tnemec Series 73 (spec color) Endura-Shield; one (1)

coat; spray applied; 3 to 5 mils DFT.

TOTAL ADDITIONAL DFT: 3 to 5 mils DFT (on top of existing

system).

QS

Devon Coatinq

(1) Surface preparation: Remove all dust, dirt, grime, and chalk by

power washing with Devoe's Devprep 88 wt 3500 PSI pressure at

the nozzle. Power rinse with dean water immediately after washing

to avoid drying of the Devprep 88 on the surface.

All rusted, abraded, and exposed steel shall be power tool cleaned

to bare metal according to SSPC-SP 11. Al loose paint shall be

removed with the same power tools. Feather all edges. Existing

runs and chips shall be sanded out.

(2) Spot Prime (exposed metal): Devoe's 23TH Bar-Rust one (1) coat,

roller, brush, or spray applied, overlapping to the feathered areas; at

3 to 5 mil DFT.

(3) Finish Coat: Devoe's Devthane 378 aliphatic Acrylic Urethane (spec

color), one (1) coat; spray applied;3 to 4 mils oFt.

TOTAL ADDITIONAL DFT: 3 to 5 mils DFI' (on top of existing

system).
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d. TANKS WITH EXjSTiN_G COATING SYSTEM: Exterior Steel, Level 2 Re-coat.

If complete removal of the existing system is required. the following overcoat

system applies:

Surface preparation: SSPC-SP 6 Commercial Abrasive Blast Cleaning.

All abrasive materials shall be thoroughly removed from the surface of the tank in

accordance with SSPC-SP 10 standards prior to coating.

Tnemec Coating

(1) Prime Coat: Tnemec Series N140-1255 (Beige) Peta Pox Plus, one

(1) coat; spray applied; 4 to 6 mils DFT.

(2) Finish Coat: Tnemec Series 73 (spec color) Endura-Shield Ill; one

(1) coat: spray applied, 3 to 5 mils DFT.

TOTAL DFT: 7 to 11 mils.

O18

Devon Cortina

(1) Prime Goat: Devon's Bar-Rust 235 Epoxy, one (1) coat, spray

applied, 4 to 6 mils DFT.

(2) Finish Coat: Devon's Devthane 378 aliphatic Acrylic Urethane (spec

color), one (1) coat; spray applied; 3 to 5 mils DFT.

TOTAL DFT: 7 to 11 mils DFT,

e. TANKS WITH NEW STEEl: Exterior steel - Surface preparation: SSPC-SP 6

Commercial Abrasive Blast Cleaning.
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Ali abrasive materials shall be thoroughly removed from the surface of the tank in

accordance with SSPC-SP 10 standards prior ro coating.

Tnemec Coatinq

(1) Prme Coat: Tnemec Series N140-1255 (Begs) Pota Pox Plus, one

(1) coat, spray applied, 4 to 6 mils DFT.

(2) Finish Coat: Tnemec Series 73 (spec color) Endura-Shield Ill; one

(1 ) coat: spray applied, 3 to 5 mils DFT.

TOTAL DFT: 7 to 11 mils.

QB

Davon Coating

(1) Prime Coat: Devoe's Bar-Rust 235 Epoxy; one (1) coat; spray

applied; 4 to 6 mils DFT.

(2) Finish Coat: Devon's Devthane 378 aliphatic Acrylic Urethane (spec

color); one (1) coat; spray applied; 3 to 5 mils DFT.

TOTAL DFT: 7 to 11 mils DFT.
4

f. TANKS WITH_ NEW_ STE§_l,_: Interior Steel - Conventional Coating System;

Surface Preparation: SSPC-SP 10 Near White Meta! Blast Cleaning.

All abrasive materials shall be thoroughly removed from the surface of the

tank in accordancewith SSPC-SP 10 standards prior tocoating.
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Tnemec Coating

(t) Prime Coat*: Tnemec Series N140-1255 (Beige) Pota Pox Plus".

one (1) coat; spray applied. 5 to 7 mils DFT.

(2) Finish Coat' Tnemec Series 20~WH02 (TankWhite) Peta Pox, one

(1) coat, spray applied; 5 to 7 mils DFT.

TOTAL DFT: 10 to 14 mis DFT.

* Weld Seams: All plate weld seams shall receive an additional brushed

coat of Series N140 Pota Pox Plus in either the color 1255 (Beige) or

WH02(Tank White). Thisapplicator will bemadeafter the fullprime coat.

Additionally, brush coating shall be applied on all welds. comers, nuts.

bolts, edges, or other irregular surfaces.

** Tnemec series N140 pot pox Plus FC (fast cure) may be substituted

for Series N140 Peta Pox Plus when conditions warrant. It may be

benefic al when curing between35° F and 56° F is required.

QB

Devon Coating

(1) Prime Coat*: Devon Bar~Rust 233H1642 (Buff)**, one (1) coat,

spray applied, 5 to 7 milsDFT.

(2) Finish Coat: Devoe Bar-Rust 238 H3501 (White), one (1) coat:

sprayapplied; 5 to 7 milsDFT.

TOTAL DFT: 10 to 14 mils oFt.
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* Weld Seam: All plate weld seams shall receive an additional brushed

coat of Devoe's Bar-Rust 23TH in 3501 (White). The application of the

stripe coat will be made af ter the application of the ful l  pr° me coat.

Additionally, brush coating shall be applied on all corners. welds, nuts,

bolts, edges, or other regular surfaces.

** Devoe Bar-Rust 23TH is a high solids (80%) advanced technology NSF

lntemational (National Sanitation Foundation) approved epoxy, which can

be applied at steel temperatures down to 0°  F (-18°  C).

TANK l8EPAlRS p_RloR TO TANK COALWQPAIN I

The Contractor is required to notify the Company's Authorized Representative on

a timely basis when tank repairs are necessary, and to identify the nature and extent of

repairs that are required.

If repairs to the tank are necessary, the Contractor shall be responsible for

coordinating all such repairs, and shall request a change order from the Company's

Authorized Representative before initiating such repairs as required in the General

Conditions of Contract.

All repairs are to be made according to ANSIIAWWA D101-53 (R86), "Standard

for Inspection and Repairing Steel Water Tanks, Standpipes, Reservoirs, and Elevated

Tanks, for water Storage."

The Company will not allow the Contractor to alter the structure of the tank.

SURFACE PREPARATION _ DEBRIS CONTAINS;NT AND DISPOSAL

When required by Federal, State, or local regulation, the Contractor shall enclose

the entire tank and structure and contain surface preparation debris. Refer to SSPC-

Guide 6, "Guide for Contaning Debris Generated During Paint Removal Operations."
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The Contractor shall dispose of all surface preparation debris according Io

applicable Federal, State, and local regulations. Refer to SSPC-Guide 7, "Guide for the

Disposal of Lead-Contaminated Surface Debris."

Worker protection and environmental protection shall be followed in accordance

wt the following Federal Regulatory Standards andother applicable Federal, State, or

local regulations:

1.

2.

3.

4.

29 CFR 1910-

29 CFR 1910.134-

29 CFR 1910.1w0 -

29 CFR 1910.1020-

5.

6.

7.

8.

29 CFR 1926 -

29 CFR 1926.59-

29 CFR 1926.62-

40 CFR 261 .-

40 CFR262-9.

10. 40 CFR263 _

11. 4OCFR264-

OSHA General Industry Standards

RespiratoryProtection

Air Contaminants - Permissible Exposure Limits

EmployeeAccess to Exposure and Medical

Records

OSHA Construction Industry Standards

Hazard Communications

Lead Exposure in Construction; Interim Final Rule

Identification and Lsting of Hazardous Waste

Standards Applicable to Generators of Hazardous

Waste

StandardsApplicable toTransportersof Hazardous

Waste

Standards forowners and Operators of Hazardous

Waste Treatment, Storage, andDisposal Facilities

Qleaningr

Surfaces that have been in contact with chemicals can be assumed to be

contaminated. Depending on the type of chemical, it may be necessary to clean the

surface before dry blasting and agar after blasting in order to remove contaminants that

can otherwise cause blistering of the coating system.
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Most common methods are:

- Steam Cleaning

- Hot WaterIDetergent Washing (Pressure)

- Solvent Washing

- Hydroblasting or Wet Sandblasting

- Prebaking at Very High Temperatures

The first two methods can efficiently remove most soluble and emulsified

contaminants. Solvent cleaning is only feasible for seal tanks or small areas. Solvent

cleaning will not remove water-solube materials. When detergents are used, a fresh

water rinse is necessary to remove traces of the detergent left on the surface.

Hydroblasting will seldom be used for the meaning of tanks due to the very high

pressure involved. Wet sandblasting is possible. It can remove old coatings, water

soluble oontamlnants, and corrosion products simultaneously. It cannot remove oil or

grease products.

Before cleaning takes place, the surface must be free from oil, grease, salt

deposits, and other foreign material that cannot be removed by abrasive blast ng. These

contaminants, which differ from mill scale and rust. would otherwise be forced into the

profile and interfere with the adhesion and the chem cal resistance.

Blasting:

Steel surfaces must be blasted to white meta (SSPC-SP5/SA3) or as near as

possible to white metal. but never less than near-white-metal (SSPC-SP10/SA2 %).

Mill scale, when presenton a ferrous surface, is cathodic to the surface, meaning

the steel will sacrifice itself to save the mill scale. All mil scale MUST be removed prior

to coating application. Although the surface may in fact already have a coating visible,

the CONTRACTOR SHALL NOT assume that the previous contractor has removed the

mill scale prior to applying the existing coating. All bids will be submitted with the

understanding that mill scale MAY be present beneath the existing coati , and that an
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sp-10 (near-white) blast will be required prior to any new coating application. NO

additional costs, above the bid price, will be submitted to Arizona Water Company for

removal of any mill scale that is found on the surface. Arizona Water Company requires

that ALL bids reflect this undersea riding by the CONTRACTOR.

The blast anchor profile must average 2 to 3 mils, but preferably 2.5 mils.

Abrasives:

The abrasive media shall be garnet and shall be of sufficient grit size to attain a

specified blast anchor profile between 2 to 3 mils DFT.

Pro~Preparation and Operational Testincx of Abfasivqs for Scvlubie Salts

Contamination

Test abrasivemedia for chloride contamination using test kit as described

below, entitled "Test Kit for Measuring Chlorides in Abrasives." The maximum

allowable chloride concentration is 7 PPM. Test media immediately priorto use,

and in no case more than 24 hours prior to use.

Pre-Preparatiqn T¢9tinq of Abrasive MediaShipped in Bulk Containers

For bulk containers 1350kg 3000 pounds or less, test one composite

sample from each container. Reject entire container for non-conforming test.

For bulk containers over 1350kg 3000 pounds, test one composite sample for

each 1350kg 3000 pounds, one samplefrom each compartment,as appropriate.

Reject entire container or compartment for non-conforming test.
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Pre-prepawlion Testing cl 1'lbrasiv6 Media. Shlpmd in 50:110 lb.

Maintain palletized grouping as provided from supplier. Test composite

sample ham one bag of each pallet, but no less than one sample for each

1350kg 3000 pounds of abrasive. Reject entire pallet for non-conforming test. If

palletized group ng is not maintaiNed, sample and test one bag for every 450kg

1000 pounds of abrasive. Reject each 450kg 1000 pounds represented by a

non-conforming test. If bags are stamped with lot number, test composite

samples from each of two bags per lot. Reject entre lot for non-conforming test.

pre-Application Testing for Solqbb Salts c°r\va.mil4ti.9r!

Test blasted surfaces for chloride contamination using the Test Kit

described below, entitled "Test Kt for Measuring Chlorides on Steel Surfaces."

Test all surfaces at the rate of three tests for the first 1000 square feet plus one

test for each additional 3000 square feet or part thereof. Concentrate testing of

bare steel at areas of coating failure to bare steel and areas of corrosion pitting.

Perfom 30% of tests on bare metal at welds, divided equal between horizontal

and vertical welds. One or more readings greater than 5 micrograms per square

centimeter of chlorides shall be cause for rejection of surface. Wash all surfaces

with Chlor*Rid according to the manufacturer's recommendations, allow to dry

and retest until all required test show allowable results. Reblast tested and

cleaned areas to required specifications. Label all test tubes and retain for lest

verification.

ALL,owAsLg soLy8LE SALTS TEST KITS

Test kit for measuring Chlorides on Steel Surfaoes

(Test Kits called Chlor*Test, as manufactured by CHLOR*RID

International. Inc. of Chandler, Arizona (www.QhlQr-rid.com)).
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Test kit for measuring Chlorides in Abrasives

(Test Kits cal led Color*Test 'A", as manufactured by CHLOR*RID

International, Inc. of Chandler, Arizona (vw_nw.chlor-rid.9Qgg)).

Welds and Edaae:

These areas need special attention because they are often the first place where

corrosion starts. Weld splatters must be removed by power too! grinding. Welds must

be ground to a smooth radius and sharp edges must be rounded to prevent the coating

from pulling away.

Dehumidification:

Depending on the ambient conations, it may be necessary to use dehumdiriers

to prevent rustblooming of the blasted steel surface. In all instances the dewpoinl must

remain at least 5° F or 13° C below the steeltemperature.

Although not very often the case with new steel, black spotrustng may occur

shortly after blasting. This is a sign that the steel has been infected with sulfates or

chlorides, etc., which cannot completely be removed by dry abrasive blasting. In such a

case, refer to section B, Old Corroded and/or Prevously Coated Steel Surfaces.

Dust Removal:

After the blasted steel surface is approved, abrasive dust must be removed with

a vacuum cleaner. The broom is insufficient. Most effective is the combination of

blowing and vacuum cleaning in that order. Dust particles left on the surface will

interfere with coating adhesion.

PREPARATIQN OF COATING MATEBIAL

S  r e  e '

At least 24 hours before coating material will be used, the pal must be placed in

an area where the temperature is kept between 50° F and B6° F (10° C - 30° C).

7.
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Premix;<ing:

The coating system is a two-component thermosetting material that requires

thorough mechanical mixing.

After opening the can of base component, it is necessary to premix the base until

no sediment is left on the bottom of the can. A squirrel-cage-type mixer such as the Jiffy

mixer is efficient. Care must be taken not to introduce air (foam). After sufficient

premixing, the hardener component may be added to the base and mixed immediately.

Mixing Ratio:

Unless otherwise indicated, base and hardener are supplied in the correct ratio:

one can of hardener to one can of base. The use of the exact ratio is of prime

importance for the chemical resistance of the cured coating film. Therefore, the

hardener container must be tempted completely into the base. A very small amount of

thinner may be used for cleaning the hardener can. The amount used must be deducted

from the overall amount of thinner used for correction of spray viscosity.

SVrav Equipment:

Conventional air spray or airless spray may be used to apply coatings. Because

airless spray is almost exclusively used. the following information will deal only with this

method.

The airless pump must have a pressure ratio of at least 30 to 1, but preferably 45

to 1. A tip size between 0.018" and 0.021" is strongly recommended. A reversible tip is

recommended.

All equipment and lines must be absolutely clean to prevent blocking of the up

and to prevent coating contamination.
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APPUCATIQN OF PROTECTIVE COATINGS

The Contractor shall apply each coating according to the specifications and the

protective coating manufacturers recommendations.

The Contractor shall apply the coating at the specified thdmess. If the specified

thickness is not obtained, the Contractor shall apply an additional coating.

The Contractor shall apply all protective coatings in strict accordance with the

applicable manufacturers current printed product data sheet and container label. The

Contractor shall not apply protective coatings above or below the minimum/maximum

surface tempwatures as stated on the product data sheet. The Contractor shall not

apply protective coatings to wet or damp surfaces and shall not apply protective coatings

in rain. snow, fog, or mist. Surface temperatures must be at least 5°  F above the dew

point and the Contractor shall delay painting until such condition exists. The Contractor

shall complete the painting well in advance of the probable time of day when

condensation may occur and/or the surface temperature may be expected to drop below

the minimum listed on the applicable product data sheet.

The Contractor shall measure DFT according to current SSPC PA2, "Dry Paint

Thickness with Magnetic Gauges."

It is essential that the first coat wet the steel surface perfectly. An addition of up

to 10% thinner may be made, but care must be taken to avoid runs or sags. When wet

film thickness gauges are used. it must be kept in and that the steel profile all have an

effect on the readings. Thinner ratios can vary from project to project due to application

equipment, weather conditions, substrate conditions, etc.

Before starting the actual spray application, it is a good practice to observe the

spray pattern on a separate piece of steel or cardboard. Good atomization without

fingering, heavy spots, or insuff sent flow, etc. must be obtained. If imperfections occur,

corrections must be made quickly, Use a somewhat higher pressure or use the next

size smaller tip. If this does not correct the problem, add a small amount of thiner.

8.
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Dry spray or coarse paint globules at extremes of the spay pattern are

unacceptable.

Dry spray or overspray is often caused by spraying at improper angles to the

surface. Move the gun parallel with the surface, releasing the trigger of the gun before

reversing direction for the next stroke.

Measure the wet film thickness regularly.

The second coat is applied in the same way, and using the same thinning ratio,

after sufficient drying time of the previous coat.

Stripe Coating:

As an extra measure for corrosion protection, it is standard practice to

apply a stripe coat of the primer with a brush in the welds. edges, and areas that

are hard to reach with the spray gun. For that purpose, enough of the mixed

primer must be thinned with approximately 25% thinner. The lower viscosity of

this mixture will help to penetrate crevices and wit prevent an undesirable film

build-up. This stripe coating can best be done with a short round-tip bristle

brush. Another stripe coat may be applied when the full primer coat has died

sufficiently.

Potlife and Thinnlnq:

No mixed material may be used beyond the potlife. No thinner may be

used to increase the potlife. Methyl Ethyl Ketone shall not be used for thinning

purposes. Thinners must be that as manufactured by the ooatng supplier utilized

for each specific project.
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Drying/Curinq Interval:

The ideal temperature of Ar and steel for the application and drying between

coats is between 88° F and 77° F (20° C and 25° C).

Best results are obtained by drying for 16 to 24 hours at 68° F (20° C)between

coats. Lower temperatures require longer drying intervals. When hot air blowers are

used  t o bring the steel temperatures higher than 68°F (2D° C), it is strongly

recommended to let  the coat ing dry for one (1) hour at ambient temperature with

sufficient fresh air ventilation before applicator of heat. It is further recommended that

only indirect fire heaters be used for forced air curing in order to prevent intercom

contamination.

Total Dry Film_ Thickness:

The ideal total DFT is 10 to 12 mils DFT. It is strongly recommended to keep the

total mirage below 16 mils. Small areas of somewhat higher mirage do not have to be a

reason for rejection, but must be the exception.

Final Qurinq:

At 68° F (20° C) the tanklining will cure enough for most services in 7 days

minimum. Ventilation is required for the first 24 hours. When not enough time is

available to cure at 68°F (20° C), hot air blowers should beused to continuouslycirculate

heated fresh air to maintain a surface temperatureof 140° F (60° C).

9. INSPECTION

The inspection during and after the tank lining job can be divided into two

different functions:

B.

Inspection ona pass/fail basis.

The above-mentioned functor together with preventive actions during the

application.
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The following list gives the essential checkpoints for an inspection:

TEST

Blast Profile

Temperatures

Humidity/Dew Point

Thickness of Each Coat

Pinhole/Sags/Runs/DrysprawFlnw

Cure

INSTRUMENTS

Replica Tape of Comparator

Surface Themlometer

Sling Psychrometer or Digital

Magnetic Film 'IT1ickness Gauge

Holiday Detector and Magnifying Glass

MEK Rubs (50 rubs)

Prevent/g lnspecuo_Q:

Inspection service can be very helpful when attention is paid to all parts of the

operation. Although not claimed to be complete, the following list may contribute:

- Type of abrasive and cleanliness of the abrasive

- Cleaning method used before blasting

_- Ches for salt contamination on the steel surface after blasting

- Dehumditication

- Mxing procedure

- Paint storage and consumption

- Spray pattern

- Wet film thickness

- Ventilation

- Pinhole and holiday detection

- Drying/curing procedures

._ Safety procedures

Div Film Thickness:

One of the most controversial subjects of application and inspection is the

measurement and judgment of DFT.
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Highly skilled application techniques are required to keep the DFI' within

specified limits. It must be understood that most tank linings are exposed to severe

conditions. Insuch a case, the idea "the thicker the better" is deNniteiy false.

The coating should be applied n total DFT of 10 to 14 mils in 2 coats of

approximately equal thickness.

Five spot measurements must be taken over an area of 100 square feet. Each

spot measurement consists of three gauge readings next to one another. The average

of threereadings is used to calculate the average of the spot readings.

The average of the spot readings has to be in the specified mil thickness range.

According to SSPC-PA2, no spot reading lower than 80% of the specified mage is

acceptable. Therefore, no spot readingmay be lower than 8.0 mils.

In addition, the maximum Tim thicknessalso s limited. Nospot reading (average

of a cluster of threegauge readings)higher than 120% of the specified film thickness is

acceptable. 16.8 mils is therefore the maximum allowable film thickness.

Between the three cluster readings winch form one spot reading, a higher

reading than 16.8 mils is still acceptable as long as this, together with the other two

readings, does not average higher than 120% (16.8 mils) of the maximum specified (14)

mils.

Where the film thickness is too low, an extra coat must be applied In accordance

with proceduresestablished in this guide.

In case of high film thickness, the thick area must be sanded (after sufficient

curing) and a very light extra finish coat applied to "renew"the Him.

The magnetic film thickness gauges must be calibrated frequently enough to

ensure correct readings. The onglnal calibration must take placewith shims placed on

the blasted surfaceas described in SSPC-PA2. This method prevents higher thickness

readings foundthan are actually applied. espec ally wt deeper profiles.
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10. LITERATURE

Additional literature tobe used inconjunctionwiththese guidelines:

Steel Structures Painting Manual, Volume 1

In particular, chapters:

2.0 Surface Preparation

2.2 Metallic Abrasives

2.4 Abrasive Air Blast Cleaning

2.6 Hand and Power Tool Cleaning

2.9 Chemical Cleaning

a. Solvent Wipe

b. Steam Clear i ng

High Pressure - Hot  Detergent

5.3 Safety in Paint Application

6.0 inspect ion

1 4 . 2  T h e Lining of Tanks

B. Steel Structures Painting Manual, Volume 2

Surface Preparation Standards

Chapter s, Paint Application Specif icat ions SSPC-PA2

A Guide to Safety in Paint Applicat ion SSPC-PA Guide 311

11. CURING, VENTILATION_ AND DISINFECTION

The Contractor shall provide adequate ventilation to effectively remove solvent

vapors forproper dryingof paint on interior surfaces. The Contractor shallbe required,

upon request from the Company's Authorized Representative or the Independent

Coatin Inspector, during thepreconstruction meeting to provide specific metals on its

plan to provide adequate curing and ventilation.
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A combination of forced and natural ventilator shall be continued after coating

appleton is completed to ensure complete curing and solvent removal. Coating life

may be shortened if there is inadequate ventilation during the curing period and residual

coating solvent may contribute to taste and odor problems in stored water. Lower

temperatures or higher humidity may extend the time that ventilation s necessary. The

Contractor shall use forced air ventilation with heating units when applying coatings at

low temperatures and higher humidities. The ventilation must be designed in such a

way that no solvent vapors remain n comers. etc. The air used must be clean and dry

enough to prevent any condensation of moisture on the coated surface. Good

ventilation will prevent solvent entrapment in the him. .

Following anal coat apply son and final inspection, the Contractor shall not

disinfect the tank until the coating system is fully cured and approved by the

Independent Coating Inspector. Refer to the applicable product data sheet for dry

time/temperature requirements. The Contractorshall disinfect the tank according to the

current American Water Works Association Standard AWWA C652, or as instructed by

the Compares Authorized Representative. The Contractor, at its expense, shall be

responsible fordisinfecting the tank immediately before placing thetank in service.

All cathodic protection systems sham be disabled and locked out before initiating

tank draining and shall remain disabled until completion of the interior warranty

inspection. Once the tank s placed back into service, the lock shall beremovedand the

cathodicprotectionsystem energized.

12. CLEAN UP

The Contractor shall remove from the Company's property and from all pubic

and private property, at its own expense, all temporary structures, rubbish, and waste

materials from its operations. tn the event the Contractor fails to do so, the Company

may remove same at the expense of the Contractor.
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Arizona Water Company

VALLEY FARMS WELL nos. 1 AND 2
ARSENIC REMOVAL FACILITY

16601 E. VAH KI INN ROAD
COOLIDGE, ARIZONA 85128

ADDENDUM No. 1

July 1. 2014

In reference to the Request for Proposal and Technical Specifications for the subject project,
please note the following items which address comments and revisions to drawings and
specifications noted:

sEc_8Qn no. L Quo_es;ion§_and_Bespopses

Question 1. Does the interior of the vessels have to be painted?

Resplonse: Contractor must paint the interior of the arsenic vessels with
Carboline 4500S (30-40 mils) epoxy coating in accordance with
manufacturer's requirements and not the paint specified in Attachment F.

Question 2. Will the new chlorine analyzer be located after the storage tank or before?

Response: Contractor must install the new chlorine analyzer after the
treatment vessels and before the storage tank.

Question 3. When does the one year warranty period begin?

Response: The one year warranty period begins after the Company's final
written acceptance of the ARF.

Question 4, Are temporary chlorination facilities required?

Response: Contractor must install temporary facilities to maintain operation of
Well Nos. 1 and 2. Before temporary facilities are constructed, Contractor
must submit a MOPO to the Company for review and approval.

Question 5. Are there any restrictions on working area?

Response: Contractor must allow the Company continuous access to its
facilities and not impinge on well lay down areas.

Question 6. What are the allowed working hours?

Response: The allowed working hours are as specified in the Request for
Proposal and Technical Specifications. The Company will consider
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exceptions on a case by case basis and require Company approval in
advance.

Question 7. What is the ultimate footprint considering future demands?

Response; The new ARF facility design must allow for future expansion of the
treatment process. The Company has estimated future flows at 800gpm.
Refer to Attachment "D": Existing Site Plan for footprint.

Question 8. What capacity should the chemical storage and chemical spill containment
be?

Response: Contractor must design the chemical storage tanks to store a full
30-day supply. Contractor must design and the unlined concrete spill
containment area to store a minimum of 10% of the chemical tank capacity
and have a minimum of 6-inch tall curbing.

Question 9. Will the contractor be able to start construction prior to the 90%/100%
approval from the Company?

Response: If the Contractor starts construction prior to Company's 100%
approval and all regulatory approvals, then Contractor is proceeding at his
own risk.

Question to, Is a discharge permit required?

Response: Contractor is responsible for determining what permits are
required. As noted in General Conditions of Contract, E-4-1, item 21, Permits,
Fees and Inspections, the contractor is responsible for obtaining any permits
required for the completion of the work, including dust control, SWPP,
AZPDES for construction water discharge, etc.

Question 11. What is the utilization rate for each well?

Response: The Company shall routinely alternate between the Wells as the
lead and lag well. For six months during the low demand season, the lead well
is expected to run at any given time. Each well is expected to produce 1
million gallons per month for a total of 12 million gallons for the season. For
the remaining six months during the high demand season, both Wells are
expected to run concurrently and produce a total of 2.75 million gallons per
month for a total of 16.5 million gallons of water for the season. The total
production of the Valley Farms site is 28.5 million gallons of water per year.

Question 12. Please define the level of record drawings required. Are these hard copies of
the design drawings that are marked by hand, marked up in CAD, or redrawn
in CAD. Do they need to be sealed by the Engineer and/or a Surveyor?'?

Response: Contractor is responsible for providing record drawings re-drawn
in CAD, signed and sealed by the registered Engineer.

- u

s W:WRCJEC'S\2014\9V\l-5167 VALLEY FARMS ARF\AG9EEMENTS\PROPOSALS\ADDENDUM NO 1V\D3ENDUM 1 DOCX
MLM;SGO l7/B/14

Page 2 of 4



Question 43. what is the maximum acceptable head loss / web discharge reduction across
the proposed treatment system?

Response: The flux rate shall not exceed 6 rpm/per square foot or the
manufacturer's requirements, whichever is less. Maximum pipe velocities
shall not exceed 5 feet per second. Head loss through the ARF shall not
exceed 10 psi.

Question 14. Please verify that life cycle costs will be limited to chemical and media costs
and do not need to accommodate labor, equipment replacements, interest,
inflation, etc.?

Response: Life cycle costs shall include chemical and media change out
costs (labor and materials)

Question 15. What has been the historic chlorine demand of your raw well water?

Response: Approximately 0.5 mg/L

Question 16. What is your preferred chemical for reducing pH?

Response: Sulfuric acid

Question 17, Is Delta required to provide the electrical and controls design in addition to
SCADA work?

Response: No

Question 18. What is the arsenic speciation of your raw water?

Response: Arsenic (V) is the prevalent species of Arsenic in the raw water
from the Weils, Arsenic (iii) concentration levels of the raw water are non-
detect.

Question 19 Will the Company provide a certified operator during start-up and
commissioning?

Response: Yes

Question 20. In the past the Company has limited the allowed electricians. Will the
project have limited allowed electrician, or will it be open to the public?

Response: Electrical contractor must provide 24/7 on-call services.

Question 21. The drawing included in the packet show a space labeled for Future
Chlorine system. Is the Contractor required to use this space on this
project?

Response: No. All chemical systems shall be located in the space
designated for "Arsenic Removal Facilities" on Attachment "D"
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Question 22. Parts a), b) and c) of question B.i.a.5 of the Request for Proposal seem
to not pertain to the contractor's list of simla projects. These parts
seem like they should appear under question B.i.a. Is that correct?

Response: Include B.i.a.5 parts b) and c) with section B.i.a not B.i.a.5.
Include B.i.a.5 part a) with B.i.a and B a.5.

¢

Quest on 23. Are electrical as-builts of the existing system available?

Response: See Attachment
"G"

Question 24. Could you send out a sample set of plans that reflect your current deign
preferences?

Response: See Attachment "H" and "|".

SECTION no. 2: Request for Proposal Revisions

Proposal Rev 1. The bid due date is revised to July 16, 2014 at 2:00 pm.

sEcTion NO. 3: Addltlonal Attachments

Additional Attachment 1. Attachment "G" is the Company's as-built drawings for the Valley
Farms Booster Pump Station construction project.

Additional Attachment 2. Attachment "H" is a set record drawings for the Montezuma Haven
Well Nos. 2 and a Arsenic Removal Facility construction project.

Addtional Attachment 3. Attachment "I" is a sample set of sheets detailing the Company's
preference for the design of chemical systems.

I

Contractor's Signature

Date

Note: A signed copy of this Addendum shall be returned wt the Contractors proposal and/or
the Contractor shall acknowledge this Addendum in the space provided on the Proposal.
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Montezuma Haven Well Nos, 2 and 3 Arsenic Removal Facility Record Drawings
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Sample Design of Chemical System
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Arizona Water Company

VALLEY FARMS WELL nos. 1 AND 2
ARSENIC REMOVAL FACILIW

16601 E. VAH KI INN ROAD
COOLIDGE, ARIZONA 85128

ADDENDUM No. 2

July 10, 2014

In reference to the Request for Proposal and Technical Specifications for the subject
project, please note the following items which address comments and revisions to drawings and
specifications noted:

SECTION no. 1: Questions and Responses

Question 1. Number 11 states that the project will be paid based on actual labor and
material quantities installed/constructed. is this true only if the costs under run
the estimate provided? In other words, is the price that we are providing with
the proposal a Guaranteed Maximum Price, so if there are overruns in the
pricing that is our risk?

Response: The Contractor will provide a Guaranteed Maximum Price per line
item on the Contract/Proposal with their proposal. Company shall pay the
Contractor the line item price listed in the Proposal/Contract in whole once the
scope of the work of the line item is complete.

Question 2. In the proposal schedule of values there is no line item for design costs, which
I believe would fall under the tax exempt line items. is it the expectation that
we spread the design costs throughout the items listed or all a separate item
for design costs be added?

Response: Contractor will spread the design costs throughout the line items
in the Proposal/Contract.

Question 3. In Section ii.b., should full page resumes be provided and if so, should they be
provided in that section or as attachments/append ces to the proposal

Response: Yes. Contractor will submit resumes in an appendix.

Question 4. Seaton vi of the proposal states that the contractor and engineer should list all
current projects in the State of  Arizona along with pert inent project
information. Should this include just the projects that the key team members
are working on? Should that be included as an attachment or appendix or just
be included as part of Sect of vi

in

W.PRG£UT8\2010PV\\-5161 vAI.Lev FARMS nusuonseuansvrncvoeuwnosuuw NO nnoelow 21-1187 VALLEY1-'Ama wma 1 IN ooox
»Am~eao41m4

Page 1 of 2



Response: Contractor will include the most relevant projects the team
members have worked on. Contractor will submit this information as part of
Section vi.

Question 5. Should we Include our completed Contract/proposal and the Media
Contract proposalin Section vii of the Proposal or as an attachment/appendix?

Response: Contractor will include the Contract proposal for the construction
of the ARF and the mede change outs in an appendix.

Question 6. The specification exhibit B shows the system pressure is 100 PSI static.
Is system running pressure higher than the static? What is the desired
pressure rating for the contactor vessels?

Response: The design pressure for the ARF is 100 psi.

Question 7. What is the capacity of the booster pump station at the Valley Farms
site?

Response: The distribution system can sappy 700 rpm of water for
backwash purposes.

Question a. If the incoming pH s reduced for treatment using the equipment you have
outlined, are we only allowed to raise the pH back up based on blended wateror
can a NaOH systembe added to the back end for raising the pH?

Response: Yes, post treatment pH adjustment with NaOH is acceptable.

Contractor's Signature
6

Date

Note: A signed copy of this Addendum shall be returned with the Contractor's proposal andlor
the Contractor shall acknowledge this Addendum n the space provided on the Proposal.

.nlllnm
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Arizona Water Company

VALLEY FARMS WELL nos. 1 AND 2
ARSENIC REMOVAL FACILITY

16601 E. VAH KI INN ROAD
COOLIDGE, ARIZONA 85128

ADDENDUM No. 3

July 14, 2014

Addendum No. 3 corrects the response given to question no. 17 of Addendum No. 1.

In reference to the Request for Proposal and Technical Specifications for the subject project,
please note the following items which address comments and revisions to drawings and
specifications noted:

Question 1. Is Delta required to provide the electrical and controls design in addition to
SCADA work?

Response: Yes.

Contractor's Signature

Date

Note : A signed copy of this Addendum shall be returned with the Contractor's proposal and/or
the Contractor shall acknowledge this Addendum in the space provided on the Proposal.
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Arizona Water Company

VALLEY FARMS WELL nos. 1 AND 2
ARSENIC REMOVAL FACILITY

16601 E. VAH KI INN ROAD
COOLIDGE, ARIZONA 85128

ADDENDUM No. 4

July 16, 2014

Addendum No. 4 clarifies and amends the responses given to question nos. 16 and 17 of
Addendum No. 1, question nos. 2, 6 and 8 of Addendum No. 2 and question no. 1 of

Addendum No. 3

In reference to the Request for Proposal and Technical Specficatons for the subject project,
please note the following rems which address comments and revisions to drawings and
specif cations noted

SECTION no. 1: Questions and Responses

Question 16 - Addendum No. 1 and Question 1 - Addendum No.

Is Delta required to provide the electrical and controls design in addition to
SCADA programming sewces?

Response: No. Contractor is only required to use Delta for SCADA
programing.

Question 17 - Addendum No. 1:

What is your preferred chemical for reducing pH?

Response: 93% Sulfuric acid.

Question 2 - Addendum No 2:
In the Proposal/Contract there is no Ire item for design costs. Is it the
expectation that we spread the design costs throughout the items listed or will
a separate item for design costs be added?

Response: Contractor will submit pricing for design under the "Engineering
design and permitting" line item on the amended Proposal/Contract attached
to this addendum. (Attachment J).

S* luvm
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Question 6 - Addendum No 2:

The specification exhibit B shows the system pressure is 100 PSI static. Is
system running pressure higher than the static? What is the desired pressure
rating for the contactor vessels?

Response: The design pressure for the vessels is 100 psi. All pipe, fittings
and related equipment wi l l  conform to the Company's Construct ion
Specifications and the Valley Farms Technical Specifications.

Question a - Adden_dgm No 2_.
If the incoming pH is reduced for treatment using the equipment you have
outlined, are we only allowed to raise the pH back up based on blended water
or can a NaOH system be added to the back end for raising the pH?

Response: Yes, post treatment pH adjustment with NaOH is acceptable.
Contractor must design ARF to use both 25% and 50% concentration NaOH.

SECTION NO. 2: Request for Proposal Revisions

Proposal Rev 1. The bid due date is revised to July 23, 2014 at 2:00 pm.

Contractor's Signature

7/23/2014
Date

nm

Note : A signed copy of this Addendum shall be returned with the Contractor's proposal and/or
the Contractor shall acknowledge this Addendum in the space provided on the Proposal.

11 nunn
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Attachment "J"

Amended Proposal Contract



CONTRACTORS

bYe
PlNAL VALLEY

ADDRESS:

W.A. No(s).
1-5167

CITY ST Z P;

arm DUE DATE July 23, 20th

1can MAL; I PROPOSAL/CONTRACT ACCEPTED:

ARIZONA WA TER COMPANY

By:Bar

Prim Name:
Print Name~ F r ed r i c k  K .  Sc hne i de r ,  PE

Title:
Title: Vice President - Engineering

Date:
Date:

A R I Z O N A  W A T E R  C O M P A N Y
Plnal Valley - Casa Grande Division

220 E. 2nd Street PROPOSALICONTRACT

CONTRACTOR SUBMITS this PROPOSALJCONTRACT Qo ARIZONA WATER COMPANY, an Arizona corporation (the "Company"), to perform the work and complete the project
described on Page 2 (the "Project"), as an Independent prime contractor.

1.

2.

Contractor certifies that It has a complete copy cf, and has read, understands and accepts, the company's General conditions of Contract, and the Company's Construction
Specifications and Standard Specification Drawings, (the "Spec:ilications'), art of which are attached hereto, Contractorhasexamined the specific plans and related construction
drawings for the Project (the "Drawings"), copies of which are also attached hereto. The General Conditions of Contract, Specifications and Drawingsareincorporated into this
ProposallContrnct, Contractor affirms that all work and materials to be fumishsd or purchased for the Project will be in strict conformance with the General Conditions al Contract,
Specifications and Drawings.

Contractor represents and warranty that It has satisfied and compiled with the provisions d Section 6, Contraaor Understands Work and Working Conditions, of the General
Conditions of Contract prior to submitting this ProposellContraot,

3 Contractor represents that this Propossi/Contract is fair and honest in all respects. Is submitted In good faith and Is not submitted in collusion with any other company, entity or
person

Contractor acknowledges that one hundred percent (100%) performance and Payment Bonds are required and must be provided to the Company prior to the commencement of
work,

9

10,

11,

12.

prior to Me commencement of work. Contractor will submit to the Company a list of all materials to be used in the Project. The materials list will Include the manufacturer, pan
number, price and quantity included in this Proposal/Contract

Contractor will iumish all labor, tools, equipment and materials required to complete the Project according to the General Conditions at contract, Specifications and Drawings. No
materials purchased by Contractor to be incorporated into the Projectaresubject to tax at the time of purchase and Contractor will not charge the Company lot any such lax ,
contractor will pay the applicable transaction privilege tax (the "Contracting Tai() on the Project after Contractor receives payment of the final Project invoice from the Company.
The cost of materials incorporated into the Project whichareexempt by Arizona Revised State Statues ("A,R.S.") from the Contracting Tax, for example, pipe: or valves having a
diameter of four (4) inches or larger, including equipment, fittings and any other related part that Is used in operating the pipes or valves (A,R.S. §42.5061 B.6.). will not be included
in the total cost al the labor and materials upon which the Contracting Tax is computed, Contractor retains tuft liaoiliiy and obligation to pay the Contracting Tax and with defend and
indemnify the Company against any demand or obligation to pay the contracting Tex,

Contractor will maintain detailed accounting records at all materials purchased and incorporated into the Project. such records will include all supporting original vendor invoices
for all materials purchased. Following completion of the Project, Contractor will submitanitemized accounting to the Company which wilt include ell supporting original vendor
invoices and satisfactory evidence at payment thersol. The Company will not pay Contractor for materials not actually incorporated into the Project, and the disposition of such
materials will remain Contractors responsibility.

The Estimated Total Cost of the Project, shown on Page 2, is based on estimated labor and material quantities to be furnished, it includes an estimate al the Contracting Tax and
the cost of the required Performance and Payment Bonds. Contractor will not cancel, modify or withdraw this ProposalfComracl during a ninety-day (90) period commencing on the
Bid Due Date, The Company may accept this ProposallContract by signing and mailing, or otherwise delivering, a copy hereof to Contractor during such ninety-day (90) period. ll
the Company does not accept this proposal Contract during such ninety-day (90) period, Contractor may cancel this ProposallContract by giving written notice of cancellation to the
Company.

prior to the commencementatwork, Contractor will provide the Company with a detailed construction schedule, in either Gantt or CPM tom, identifying all tasks to be performed
from the date of the written Commencement Notice through completion of the Project, including testing, training al Company Personnel and final Project invoicing. Contractor will
provide the Company with a copy of such construction schedule documenting the progress at work on the Project at least monthly,

Contractor will not commence work on the Project until the Company gives Contractor a written Commencement Notice, Contractor will complete the Projod within
calendar days after the Commencement Notice is issued.

Following the company's written notice al satisfactory completion of the Project. and upon receipt of the anal Project invoice from Contractor, the Company shall pay Contractor the
actualtotal cost of the Project, which will be calculated as shown on Page 2, except that actual labor and material quantities lnstalledlconslructed will be suostiluted for the
estimated labor and materials quantities and the Contracting Tax will be recalculated based on such actual labor and materials quantities,

The amount of applicable liquidateddamagesfor Contractors failure to deliver or perform within the time limit shown in Paragraph 10 may be deducted from the Company's
payment of the final Project invoice, This provision shall not limit the Company's ability lo terminate this Proposal/Contract tor Contractors unsatisfactory performance or failure to
perform as provided in the General Conditions of Contract, specifications or Drawings, or in this Proposallcontract.

SPECIAL CONDITIONS:

See attached Request for Proposal and Technical Specifications, dated June 18, 2014.
Mandatory Pre-Bid Meeting, June 24, 2014, at 9:00 am at Valley Farms Well Nos. 1 and 2 Site,
Company wm allow three (3) progress payments and one (1) final payment.

DTN

4.

5.

6.

7
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cor4TRAcToR:

b

PINAL VALLEY

AZ CONTRACTOR LICENSE NO: CLASglPICATI0N;

W A No(S);

1-5167

ADDRESS:

an DUE DATE:

Julv 23\ 2014

CID sT  zip No

BID BOND R50 utnso

~/ Yes

DESCRIPTION
OF PROJECT!

1-2. MATERIALS EXEmPT_FROll CONTRACTING TAX (per ParaarQDl\.§) QUANTITY

Prmqlde and Install on-site piping related fillings

5-6. NON-EXEMPT MATERIALS
Provide and install chemical injection salem Including tanks. containment area
and shade canopy with associated power and controls
Provide and install on-site Deina with related littinqs

Provide and install new badtwash system lncludinta tanks, piping,

pumps. and associated power and controls

Building and hydro-pneumatic tank demolition and removal .
Provide and install ABF Vesseltsl with media and related appurtenances

Testing__ commissioning and on-site operator training
Integrate ARF and Valle! Farms site into Casa Grande SCADA system

Engineering design and permitting

7. Total Labor to Install Non-Exempt Materials (add the amounts in column

8. Total Non-Exempt Materials (add the amounts in column S)

9. Subtotal A (add lines s, 7 and 8)

10. Contracting Tax Base (multiply the amount on line 9 by 0.65)

11. Applicable Contracting Tax Rate

12. Contracting Tax (multiply the amount on line 10 by line 11)

13. Subtotal B (add lines, 9 and 12)

14, 100% Performance and Payment Bonds Cost

15. Estimated Total Oort (add lines la and 14)

.3 . Total Labor to Install Exempt Materials (add the amounts In column 1)

4 Total Exempt Materials (add the amounts In column 2)

ARIZONA WATER COMPANY

Design and construct Arsenic Removal Facility at Valley Farms Well Nos. 1 and 2 in
Pinal Valley water system.

Plnal Valley - Casa Grande Division
220 E. 2nd Slroot

Casa Grande.AzB5122 PH: 5204836-8786

-

oyAnTlry

Lot

L01

Lot

Lot

Lot

Lot

Lot

Lot

LABOR

l_ABOR

0

-

-

UNIT PRICE

PROPOSAUCONTRACT

MATERIALS

MATER IALS

-

2/

1 1

r

1W4

lo

LAw:>a

main

TOTAL COST

94:
|

Y o
vv ......

3

ii

1:

1
8

mAT&RIA $_

MATER IA1 §

I

NOTE: The Estimated Total Cost includes all labor and materials for backfill, pavement replacement, chip seal,
and traffic control necessary for the Project.
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Arlzona Water Company

VALLEY FARMS WELL nos. 1 AND 2
ARSENIC REMOVAL FAcluTv

1ss01 E. VAH KI INN ROAD
COOLIDGE. ARIZONA 85128

ADDENDUM No. 5

July 21, 2014

Addendum No. 5 cladfies and amends the responses given to question nos. 6, 12 and 22
of Addendum No. 1 and question nos. 1, 3, 4 and 7 of Addendum No. 2

In reference to the Request for Proposal and Technical Specifications for the subject project
please note the following rems which address comments and revisions to drawings and
specifications noted

SECTION no. 1- Questions and Responses

Question 6 - A_d_dend No. 1.

What are the allowed working hours?

Response: The allowed working hours are as specified in the Request for
Proposal and Technical Specifications

Question 12 - Addendum No. 1

Please define the level of record drawings required. Are these hard copies of
the design drawings that are marked by hand, marked up in CAD, or redrawn
in CAD. Do they need to be sealed by the Engineer and/or a Surveyor?

Response: Contractor is responsible for providing record drawings re-drawn
in Bentley Microstation vii, signed and sealed by the registered Engineer

Question 22 - Addendum No 1

Please clarify the intent of section 2.B of the Request for Proposal

Response: Section 2.B of the Request for Proposal is hereby replaced in its
entirety with the following

Selection Criteria

The Company shall select the successful bidder based upon a
combination of the following criteria weighted as determined by the Company

wnpno.Ecrsuu1 upvu»s\e1 vAI.Lzv FARMS AM'\AGREEMENWSWROPOBALSMDDENDUM ND svmoEnDum5- 1-5101 VALLEY FARMS WELL nos.1 I zoocx
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i. Relevant Experience and Qualification of the Contractor
and Engineer

a. The Contractor will provide with its proposal
submittal the following information to the Company, along with other pertinent
information the Contractor may deem necessary, to demonstrate its qualifications
to design, permit, and construct the ARF as described in this RFP:

Name and address of Contractor

Number of years Contractor has been in
business.

3. information concerning the Contractor's
Financial capacity and stability to assure the full and timely performance of the
Contractor.

4. Number of ARF Contractor has designed,
permitted, constructed, and made operational for the removal of arsenic.

5.
have been registered engineers.

5. Name and address of Engineer

Number of years Engineer's key personnel

7. Number and description of ARF's the
Engineer has designed.

8. List a minimum of three (3) similar projects
that Contractor has successfully completed. This list must include at a minimum:

H)
d)
e) The ,

including the contaminant removed

f)

Name and address of Engineer
The dates of work.

type of work performed

capacity of water treated and the
Influent and effluent contaminant
levels.
The name and telephone number of
a contact person or owner of the
Facility.

Ques_tion 1 - Addeqggn No 2:

Paragraph 11 of the Proposal/Contract states that the project will be paid
based on actual labor and material quantities Installed/construded. Is this true
only if the costs under run the estimate provided? In other words, is the price
that we are providing with the ProposaIIContract a Guaranteed Maximum
Price, so if there are overruns in the pricing that is our risk?

W:lPROJECTS\2014\FV\1-5107 VALLEY FARMS AnFmonssuenrsv=r1opoaALsvmoennuu no swaoeuouu s- 1-5107 VALLEY FARMB WELL NOS. 1 I zoocx
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Response: The Contractor will prov ide a price per line item on the
Proposal/Contract. Company shal l  make payment  to Contractor in
accordance with Ccmpany's Gcc's, Section 39. Changes in scope of work
and fee are negotiated in accordance with Company's GCC's, Sections 23 and
24.

Question 3 - Addendum No 2:

In Section 2.ii.b. of the Request for Proposal, should full page resumes be
provided and if so, should they be provided in that section or as
attachments/appendices to the proposal?

Response: Contractor will submit full page resumes in an appendix to his
proposal.

Question 4 - Addendum No 2:

Sect of vi of the proposal states that the contractor and engineer should list all
current projects in the state of Arizona along with pertinent project
information. Should this include just the projects that the key team members
are working on? Should that be included as an attachment or appendix or just
be included as part of Section v?

Response: Contractor will include the most relevant projects the team
members have worked on and are currently working on.

Question 7 - Addendum No 2:

Is the booster pump station or the distribution system the source of water
supply for backwashing the vessels?

Response: The distribution system is the water source for backwashing the
vessels. The distribution system can supply 700 rpm of water for backwash
purposes.

/ 4 4
Contractor's Signature

7/23/2014
Date

Note: A signed copy of this Addendum shall be returned with the Contractor's proposal and/or
the Contractor shall acknowledge this Addendum in the space provided on the Proposal.
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ARIZONA WATER COMPANY

SPECIFICATICNS
GENERAL CONDITIONS oF CONTRACT: E-4-1

CONSTRUCTION SPECIFICATIONS: E-8-1

STANDARD SPECIFICATION DRAWINGS: E-9-1

Jo
'1/4//'/

2007 EDITION wITH 2010 REvlslons;
2012 GENERAL ConDITions oF CONTRACT

A copy of this entire Spec Book was
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ARIZONA WATER COMPANY
3805 n. BLACK CANYON HIGHWAY, PHOENIX, ARIZONA85015-5351 I P.O. BOX 29006, PHOENIX, AZ 85038-9006

PHONE: (602)240-6860 • FAX: (602) 240-6874 • TOLL FREE: (800) 533-6023 • www.azwater.<:om

October 14, 2014

Mr. Ben Lee
Waterworks Engineers, LLC
7580 N. Dobson Road, Suite 200
Scottsdale, AZ 85256

Re: Valley Farms Arsenic Removal Facility

Dear Mr. Lee:

Enclosed is your original of the Agreement for Consulting Services for the above
referenced project, which has been accepted by Arizona Water Company.

If you have any questions, please call me at this office.

Very truly yours,

7..LWQ-
Mario L. Mendez, E.I.T.
Engineer
engineering@azwater.com

ash
Enclosure

E-MAIL: mail@azwater.com

W2\PROJECTS\2D14\PV\1-5167 VALLEY FARMS ARRAGREEMENTSWONSULTING AeReEMENNWATSRWORKS EXECUTED CONST AGMT caR LTR 1-5167 VALLEY FARMS ARF DOCX
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AGREEMENT FOR CONSULTING SERVICES BET\NEEN
ARIZONA WATER COMPANY AND
WATERWORKS ENGINEERS, LLC

THIS AGREEMENT is made and entered into on this __
by and between Arizona Water Company, an Arizona corporation, hereinafter referred to
as "Company," and Waterworks Engineers, a limited liability company hereinafter
referred to as "Consultant".

3"¢ day of mpwg4m 4*9/'/

RECITALS

WHEREAS, Company is authorized to and desires to retain Consultant to provide
engineering design, post design and construction administration services for Construction
Administration and Inspection for Valley Farms Wells Arsenic Removal Facility
("Project").

WHEREAS, Consultant is agreeable to providing personnel and facilities necessary
to perform the desired services within Company's required time, and

WHEREAS, Company desires to retain Consultant to perform the services in the
manner, at the time, and for the compensation set forth herein,

NOW, THEREFORE, Company and Consultant agree as follows:

Dgescriptign of Prpie9_t

Company and Consultant agree that Project is as described in Exhibit A, hereto,
incorporated by reference herein and entitled "Scope of Work," dated October 3, 2014. If,
during the course of Project, Company and Consultant agree to changes in Project, such
changes shall be effective only after being incorporated in this Agreement by written
amendment, signed by representative of Company and Consultant.

Scope of Consultant Services

Consultant agrees to perform those services described hereafter. Unless modified
in writing by both parties, duties of Consultant shall not be construed to exceed those
services specifically set forth herein.

a . _

the Scope of Work (the "Services'°). Any tasks not specifically described in the Scope of
Work will be Additional Services.

Basic Sewicesz Consultant agrees to perform those services described in

b. _
incurred in performing Additional Services provided the services were authorized by
Company in writing. Unless otherwise agreed in writing, Additional Services shall be

Additlongl Servjges: Company shall pay Consultant all fees and costs

Page 1 of 11
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compensated in accordance with Consultant's standard billing rates at the time the
Additional Services are performed.

c.
does not include assistance to support, prepare, document, bring, defend or assist in
litigation undertaken or defended by Company. All such services required or requested
of the Consultant by Company or any third party (except claims between Company and
Consultant) will be reimbursed at Consultant's applicable rates for such litigation
services.

Litigation Assistance_. Unless specifically stated therein, the Scope of Work

Be§pon§ibj_ties of_Compqny

In addition to payment for the Services performed under this Agreement, Company
shall:

a. Assist and cooperate with Consultant in any manner necessary and within
its ability to facilitate Consultant's performance under this Agreement.

b. Designate in writing a person to act as Company's representative with
respect to this Agreement. Such person shall have complete authority to transmit
instructions, receive information, interpret and define Company's policies, make decisions
and execute documents on Company's behalf.

c. Furnish Consultant with all technical data in Company's possession
including, but not limited to, maps, surveys, drawings, soils or Geotechnical reports and
any other information required by or useful to Consultant in performance of the Services
under this Agreement.

d. Notify Consultant of any known or potential health or safety hazards existing
at or near the project site.

e. Provide access to and/or obtain permission for Consultant to enter upon
project related property during normal business hours, whether or not owned by Company,
as required to perform and complete the Services.

Aynericags with Qisabil4ies Act

Any other provision of this Agreement to the contrary notwithstanding, unless
otherwise specified in the Scope of Services, Company's contractors snail have sole
responsibility as between Company and Consultant for compliance with the Americans
With Disabilities Act ("ADA") 42 U.S.C. 12101 et. Seq. and the related regulations.
Consultant shall provide Company with applicable ADA criteria, which may be required.

Page 2 of 11

4.

W;\Projeas\2014\PVl1-5167 Valley Farms ARF\Agreemer\ls\C<>nsullin Agreement\Walerworks Consulting Agreement 1.5167 Valley Farms ARF,docx
MLMzAFH 11206 AM 10/17/14

3.

o



5. Authorization and Completion

In signing this Agreement Company grants Consultant specific authorization to
proceed with work as described in Scope of Work and under the terms of this Agreement.

Cgnjpensation

a. Amount: For the Services described in Exhibit A, Company agrees to pay,
and Consultant agrees to accept compensation in accordance with Exhibit B, attached
hereto and incorporated herein. Where Consultant has provided Company with a
breakdown of the total compensation into subtasks, such breakdowns are estimates
only. Consultant may reallocate compensation between tasks, provided total
compensation is not exceeded without the prior written approval of Company.

b. Payment: As long as Consultant has not defaulted under this Agreement,
Company shall pay Consultant within thirty (30) days of the date of Consultant's
invoices for services performed and reimbursable expenses incurred under this
Agreement. If Company has reason to question or contest any portion of any such
invoice, amounts questioned or contested shall be identif ied and notice given to
Consultant within thirty (30) days of the date of the invoice. Any portion of any invoice
not contested shall be deemed to be accepted and approved for payment and shall be
paid to Consultant within thirty (30) days of the date of the invoice. Company agrees to
cooperate with Consultant in a mutual effort to resolve promptly any contested portions
of Consultant's invoices.

In the event any uncontested portions of any invoice are not paid within thirty (30)
days of the date of Consultant's invoice, interest on the unpaid balance shall accrue
beginning with the 31st day at the rate of 1.5% per month, and Consultant shall have
the right to suspend work per Article XV, Suspension of Work.

Responsibility of Qonsultant

a. Standard of Care Professional Services: Subject to the limitations inherent
in the agreed scope of work as to the degree of care, amount of time and expenses to
be incurred, and subject to any other limitations contained in this Agreement, Consultant
shall perform the Services and any Additional Services in accordance with generally
accepted standards and practices customarily utilized by competent engineering firms in
effect at the time Services and any Additional Services are rendered. Consultant does
not expressly or impliedly warrant or guarantee its Services,

b.
of services hereunder requires Consultant to rely on information provided by other parties
(excepting Consultant's subcontractors), Consultant shall not independently verify the
validity, completeness, or accuracy of such information unless otherwise expressly
engaged to do so in writing by Company.

Reliance upon Information Provided by Others: If Consultant's performance

Page 3 of 11
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c. Consultant's _Qpinio_n of Costs: Company acknowledges that construction
cost estimates, f inancial analyses and feasibility projections are subject to many
influences including, but not limited to, price of labor and materials, unknown or latent
conditions of existing equipment or structures, and time or quality of performance by
third parties. Company acknowledges that such influences may not be precisely
forecasted and are beyond the control of Consultant and that actual costs incurred may
vary substantially from the estimates prepared by Consultant. Consultant does not
warrant or guarantee the accuracy of construction or development cost estimates,
however, Consultant agrees to exercise its best Professional Judgment in rendering its
opinions.

Construction Phase S_enice§

i. Consultant's Acgtivities The of
Consultant's personnel at a construction site, whether as on-site representative, resident
engineer, construction manager, or otherwise, does not make Consultant responsible for
those duties that belong to Company and/or construction contractors or others, and does
not relieve construction contractors or others of  their obligations, duties, and
responsibilities, including, but not limited to, construction methods, means, techniques,
sequences, and procedures necessary for completing all portions of the construction work
in accordance with the contract documents, any health or safety programs and
precautions required by such construction work, and any compliance with applicable laws
and regulations. Any inspection or observation of the contractor's work is for the purpose
of determining that the work is proceeding in conformance with the intent of the project
specifications and contract documents. Consultant has no authority to exercise control
over any construction contractor in connection with their work or health or safety programs
and precautions. Except to protect Consultant's own personnel and except as may be
expressly required elsewhere in the Scope of Work, Consultant has no duty to inspect,
observe, correct, or report on health or safety deficiencies of the construction contractor.

at Construction Site; presence

ii. Shop Drawing and Submittal Review:
Scope of Services, Consultant shall review shop drawings or other contractor submittals
for general conformance with the intent of the contract documents. Except for services
completed under direct contract to Consultant, Consultant shall not be required to verify
dimensions, to engineer contractor's shop drawings or submittals, nor to coordinate shop
drawings or other submittals with other shop drawings or submittals provided by
contractor.

If required by Consultant's

III.
part, on the basis of information compiled and furnished by others, and may not always
represent the exact location, type of various components, or exact manner in which the
Project was finally constructed. Except for services completed under direct contract to
Consultant, Consultant is not responsible for any errors or omissions in the information
from others that are incorporated into the record drawings.

Record Drawings: Record drawings, if required, will be prepared, in
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Scope of Work: Before preparing the scope of work, Consultant specifically
acknowledges and agrees that it has inspected and familiarized itself with Company's site.
The Consultant has received, or had the opportunity to inquire about and/or request all
relevant information concerning the Scope of Work from Company or any other source
Consultant deems necessary. The Scope of Work has been prepared by the Consultant
and to the best of its knowledge includes all applicable work required to successfully
complete Construction Administration and Inspection for Valley Farms Wells Arsenic
Removal Facility

Asbestos/Hazardous Material

Consultant and Consultant's subcontractors shall have no responsibility for the
discovery, handling, removal, or disposal of, or exposure of persons to asbestos or
hazardous or toxic materials that are present in any form at the Project site. Professional
services related to or in any way connected with the investigation, detection, abatement,
replacement, use, specification, or removal of products, materials, or processes containing
asbestos or hazardous or toxic materials are beyond the scope of this Agreement.

In the event Consultant encounters asbestos or hazardous materials at the jobsite,
Consultant may, at its option and without liability for damages, suspend the performance of
services on the Project until such time as Company and Consultant mutually agree on an
amendment to this Agreement to address the issue, or Company retains another specialist
consultant or contractor to identify, classify, abate and/or remove the asbestos and/or
hazardous materials.

Qons_ultant's Work Product

a. Scope: Consultant's work product which is prepared solely for the purposes
of this Agreement, including, but not limited to, drawings, test results, recommendations
and technical specifications, whether in hard copy or electronic form, shall become the
property of Company when Consultant has been fully compensated as set forth herein.
Consultant may keep copies of all work product(s) for its records.

Consultant and Company recognize that Consultant's work product submitted in
performance of this Agreement is intended only for the project described in this
Agreement. Company's alteration of Consultant's work product or its use by Company for
any other purpose shall be at Company's sole risk.

b.
Company, Consultant may provide copies of its work product documents in computer-
readable media ("electronic copies", "CADD"). These documents will duplicate the
documents provided as work product, but will not bear the signature and professional
seals of the registered professionals responsible for the work. Company is cautioned that
the accuracy of electronic copies and CADD documents may be compromised by
electronic media degradation, errors in format translation, file corruption, printing errors
and incompatibilities, operator inexperience and file modification. Consultant will maintain

Electronic Copies: If requested, solely as an aid and accommodation to
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the original copy, which shall serve as the official, archived record of the electronic and
CADD documents.

10. Indemnification

a. The Consultant shall indemnify the Company against, and save and hold it
harmless from, any and all liability, claims, demands, loss, actions, causes of action,
expense, penalties, fines, assessments, damages and costs of every kind and nature
for injury to or death of any and all persons, including, without limitation, employees or
representatives of the Company or of the Consultant or of any subcontractor, or any
other person or persons, and for damage, destruction or loss, consequential or
otherwise, to or of any and all property, real or personal, including, without limitation,
property of the Company or of the Consultant or of any subcontractor, or of any other
person or persons, and the violation of any law, ordinance, rule, regulation, standard, or
order resulting f rom, or in any manner arising out of , or in connection with, the
performance of  the work under the Contract, howsoever same may be caused,
including, without limitation, the Company's active or passive negligence. The
Consultant shall also, upon request by the Company, and at no expense to the
Company, defend the Company in any and all suits, concerning such injury to or death
of any and all persons, and concerning such damage, destruction or loss, consequential
or otherwise, to or of any and all property, real or personal, including, without limitation,
suits by employees or representatives of the Company or of the Consultant or of any
subcontractor, or any other person or persons, or concerning any court or administrative
proceeding concerning the violation of any law, ordinance, rule, regulation, standard, or
order. Excluded from this paragraph are only those injuries to or deaths of persons and
damage, destruction or loss, to or of property arising from the sole negligence or willful
misconduct of the Company.

b. Consultant shall indemnify the Company against, and save and hold it
harmless from, any and all liability, claims, demands, damages, costs, expenses and
attorney's fees, suffered or incurred on account of any breach of any obligation,
covenant or other provision of this contract, including without limitation, breach of the
indemnity provisions of subsection A of this Section 10.

c. Consultant further agrees to defend, indemnify and hold harmless the
Company, its directors, officers, employees, and agents, from and against any and all
costs, damages, claims, expenses, violations, notices of violations, penalties, liens,
assessments, and liabilities of every kind and nature, foreseeable or unforeseeable,
directly or indirectly, arising from any release, removal, generation, use, storage or
disposal on, under, around, or from the site of any material, substance, or waste,
hazardous or nonhazardous, including, without limitation, drilling fluids, mud, cuttings
and development and test water howsoever same may be caused, including, without
limitation, the Company's active or passive negligence.
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11. Consultant's Insurance

Consultant shall procure and maintain the following minimum insurance:

a. Commercial general liability insurance, including personal injury liability,
blanket contractual liability and broad-form property damage liability coverage. The
combined single limit for bodily injury and property damage shall be not less than
$1,000,000.

b. Automobile bodily injury and property damage liability insurance covering
owned, non-owned, rented, and hired cars. The combined single limit for bodily injury and
property damage shall be not less than $1,000,000.

c. Statutory workers' compensation and employer's liability insurance as
required by state law.

d.
$1,000,000

Professional liability insurance. The policy limit shall be not less than

Consultant shall either require each of its subconsultants to procure and to
maintain the insurance specif ied in this section or insure its subconsultants in the
Consultants own policy, in like amounts.

Company shall be named as additional insured on policies a and b above. Upon
execution of this Agreement, Consultant will provide a certif icate of insurance to
Company. Consultant will keep the certificate current at all times while this Agreement
is in effect. The Consultant will provide a 30-day written notice in the event the above
policies are cancelled.

12. Confidentiality

Consultant agrees it will maintain the confidentiality of all material it receives from
Company and will not disclose, distribute, or publish to any third party such information
without the prior permission of Company. Notwithstanding the foregoing, Consultant shall
have no confidentiality obligation with respect to information that:

a. becomes generally available to the public other than as a result of disclosure
by Consultant or its agents or employees,

was available to Consultant prior to its disclosure by Company,

c. becomes available to Consultant from a third party who is not, to the
knowledge of Consultant, bound to retain such information in confidence.

In the event Consultant is compelled by subpoena, court order, or administrative
order to disclose any confidential information, Consultant shall promptly notify Company
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and shall cooperate with Company prior to disclosure so that Company may take
necessary actions to protect such confidential information from disclosure.

13. Subcontracts

Consultant shall be entitled, to the extent determined appropriate by Consultant, to
subcontract any portion of the services to be performed under this Agreement.

14. Suspension pf Work

Work under this Agreement may be suspended as follows:

a. Bv Company: By written notice to Consultant, Company may suspend all
or a portion of the Work under this Agreement if unforeseen circumstances beyond
Company's control make normal progress of the Work impracticable.

b. By Consultant: By written notice to Company, Consultant may suspend
the work if Consultant reasonably determines that working conditions at the Site
(outside Consultant's control) are unsafe, or in violation of applicable laws, or in the
event Company has not made timely payment in accordance with Article VI,
compensation.

15. Termination of Work

a. This Agreement may be terminated by Company as follows: (1) for its
convenience on thirty (30) days' notice to Consultant, or (2) for cause, if Consultant
materially breaches this Agreement through no fault of Company and Consultant neither
cures such material breach nor makes reasonable progress toward cure within fifteen
(15) days after Company has given written notice of the alleged breach to Consultant.

b. This Agreement may be terminated by Consultant as follows: (1) for
cause, if Company materially breaches this Agreement through no fault of Consultant
and Company neither cures such material breach nor makes reasonable progress
toward cure within thirty (30) days after Consultant has given written notice of the
alleged breach to Company.

Payment Ur>otJ T_ermin_ation: In the event of termination, Consultant shall
perform such additional work as is reasonably necessary for the orderly closing of the
work. Consultant shall be compensated for all work performed prior to the effective date
of termination, plus work required for the orderly closing of the work, including: (1)
authorized work performed up to the termination date plus termination expenses,
including all labor and expenses, at Consultant's standard billing rates, directly
attributable to termination, (2) all efforts necessary to document the work completed or
in progress, and (3) any termination reports requested by Company.
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16. As_signment

This Agreement is binding on the heirs, successors, and assigns of the parties
hereto. Except as otherwise set forth under Article VIII, Assignment of Tasks to Affiliates,
this Agreement may not be assigned by Company or Consultant without prior, written
consent of the other.

17. No Benefit for Third Parties

The services to be performed by Consultant are intended solely for the benefit of
Company, and no benefit is conferred on, nor contractual relationship established with any
person or entity not a party to this Agreement. No such person or entity shall be entitled to
rely on Consultant's services, opinions, recommendations, plans, or specifications without
the express written consent of Consultant. No right to assert a claim against the
Consultant, its officers, employees, agents, or consultants shall accrue to the construction
Contractor or to any subcontractor, supplier, manufacturer, lender, insurer, surety, or any
other third party as a result of this Agreement or the performance or nonperformance of
the Consultant's services hereunder.

18. Force Maieure

Consultant and Company shall not be responsible for delays caused by
circumstances beyond their reasonable control, including, but not limited to: (1) strikes,
lockouts, work slowdowns or stoppages, or accidents, (2) acts of God, (3) failure of
Company to furnish timely information or to approve or disapprove Consultant's
instruments of service promptly, and (4) faulty performance or nonperformance by
Consultant or Company, Company's or Consultant independent consultants or contractors,
or governmental agencies. Consultant and Company shall not be liable for damages
arising out of any such delay, nor shall the Consultant or Company be deemed to be in
breach of this Agreement as a result thereof.

19. Integration

This Agreement represents the entire understanding of Company and Consultant
as to those matters contained herein. No prior oral or written understanding shall be of
any force or effect with respect to those matters covered herein. This Agreement may not
be modified or altered except in writing signed by both parties.

20. Severab it tty

If any part of this Agreement is found unenforceable under applicable laws, such
part shall be inoperative, null, and void insofar as it conflicts with said laws, but the
remainder of this Agreement shall be in full force and effect.
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21. Qhoice of_ Law/Ju_risdictiQn

Th is  Agreement  sha l l  be  admin is te red  and  in te rp re ted  under  the  laws  o f  the  S ta te
o f  A r i z ona  J u r i s d i c t i on  o f  l i t i ga t ion  a r i s ing  f r om the  Ag r eemen t  s ha l l  be  in  The  S ta te  o f
Ar izona.

22. Attornevs '  Fees

In  the  even t  any  c la im,  con t r ove r sy ,  o r  lega l  ac t ion  a r i ses  unde r  th is  Ag r eemen t ,
the  p r eva i l i ng  pa r ty  sha l l  be  en t i t l ed  to  r ecove r  f r om the  o the r  pa r ty  a l l  a t to r neys '  fees ,
cos ts ,  expenses  and o ther  fees  incur red  by  the  p reva i l ing  par ty .

23. Notice Prov is ions

Not ices  concern ing  th is  Agreement  sha l l  be  in  wr i t ing  and  sen t  by  cer t i f ied  ma i l  o r
by  cour ie r  ( such  as  Federa l  Express ) ,  o r  by  hand-de l ive ry  addressed as  fo l lows :

T o  th e  Co mp a n y : A r i z o n a  W a te r  C o mp a n y
3 8 0 5  No r th  B la c k  Ca n y o n  H ig h wa y
Phoen ix ,  AZ  85015 - 5351
A t te n t i o n :  P r e s id e n t

or

A r i z o n a  W a te r  Co mp a n y
Pos t  Of f i ce  Box  29006
Phoen ix ,  AZ  85038 - 9006
A t te n t i o n :  P r e s id e n t

To  Consu l tan t : W a te r wo r k s  Eng inee r s ,  LLC
7580  N .  Dobs on  Road ,  Su i te  200
Sco t tsda le ,  AZ  85256
A t te n t i o n :  P r e s id e n t

E i the r  par ty  may  change  i ts  address  fo r  purposes  o f  th is  Sec t ion  by  g iv ing  wr i t ten
notice of such change of address to the other  par ty .

24. Author iza t ion

The  pe r s ons  ex ec u t ing  th i s  Ag r eemen t  on  beha l f  o f  the  pa r t i e s  he r e to  r ep r es en t
and  war ran t  tha t  the  par t ies  have  a l l  lega l  au thor i ty  and  au thor iza t ion  necessary  to  en te r
i n to  th i s  A g r e e me n t ,  a n d  th a t  s u c h  p e r s o n s  h a v e  b e e n  d u l y  a u th o r i z e d  to  e x e c u te  th i s
Agreement on the i r  beha l f .
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IN WITNESS WHEREOF, each of the parties hereto has caused this instrument
to be executed by their respective duly authorized officers as of the date first written
above.

WATERWORKS ENGINEERS,
a limited liability company

ARIZONA WATER COMPANY,
an Arizona corporation gr/

By:

Its: N\?Arvz.¢:; .gr

By:

Its: M 4//§44'#*?»7
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Exhibit A

Scope of Services

Project: Valley Farms Arsenic Removal Facility
Engineer: Water Works Engineers
Owner: Arizona Water Company

Date: 9/16/2014 (Revised 10/3/2014)

Task Series sao - Office Engineering & Construction Phase Services

Task 510 Submittal Reviews
Review up to 20 submittals and coordinate comments with the Company.

Task 520 .. RFI Responses
Review and respond to a maximum of 10 RFls and issue clarifications and coordinate
responses with the Company

Task 530-Start-up Services
Oversee ARF start-up and coordinate start-up with the Company. Start-up operations
activities to be completed by the Design/Build with operational support provided by the
Company.

Task 540 - Regulatory Compliance
Ensure compliance with regulatory agency permit conditions, stipulations and inspections

Task 550 - As-Built Drawings
Review and verify as-built drawings per Contractor redlines at project close-out. CAD
redlines to be provided by the Design/Build team.

Task 560-O&M Manual Review
Review and provide comments on the arsenic removal plant O&M manual provided by
the Design/Build team.

Assumptions:

1) The Company will maintain the administrative files and logs for the project during construction
including submittals, correspondence, payment applications, etc.

2) The Company will review all Contractor payment applications.
3) Engineer shall review the submittals for conformance with the design concept of the project and

compliance with the information given in the construction documents.
4) The Company's project manager will take the lead on interfacing with Contractor and

coordinating or delegating construction related questions.
5) The arsenic removal equipment vendor will provide assistance with plant start-up and

commissioning and operator training.
6) The O&M manual prepared by the Design/Build team shall document the function and control

of the project elements.

Awc inputs:

1) Review of Design/Build submittal reviews and clarifications.
2) Review of compliance agency submittals.
3) Review and approval of O8¢M manual.

Scope of Services Page 11



Deliverables:

1)
2)

Submittal comments
RFI responses

Task§erles §00_- Regdent Inspection rel;vice_;

Task 610 - Field Inspection
Provide on-site field inspection an average of once per week (8 hours) for a period of 20
weeks.

Assumptions:

8)

9)

1) 20 week construction phase duration from the Contractor NTP to the final acceptance of the
project.

2) Engineers on-site field inspection shall average eight (8) hours per week. .
3) Engineer will perform intermediate and various site inspections such as pipe pressure and

disinfection testing. These tests will be coordinated between the Company and the Design/Build
Team. The Design/Build team will provide the required inspections to complete the necessary
paper work for ADEQ's ECOC and AOC.

4) Under the terms and conditions of the Company's General Conditions of Contract, the
Contractor shall arrange and pay for all field and materials testing including but not limited to
compaction testing, soils testing and concrete testing. Contractor shall provide these test results
to Engineer for review and approval. .

5) The Vendor shall arrange and pay for all filter pressure vessel welding and coating inspections
and provide inspection results to Engineer.

6) The Company shall arrange and pay for a final filter pressure vessel coating inspection.
7) Engineer shall maintain a construction punch list of deficient work items that are inspected by

Engineer and shall communicate the deficient work items to the Contractor and Company on a
regular basis.
Contractor will coordinate directly with the Company for providing Vendor and manufacturer's
training.
Post construction warranty serviCes will be coordinated by the Company and the Contractor.

Awc inputs:

1)
2)

As noted above.
Final filter pressure vessel coating inspection.

Deliverables:

1) Field inspection and special inspection reports such as concrete reinforcement, concrete,
structural, filter pressure vessels and others as needed.

Scope of Services Page I 2
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THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE
HOLDER. THIS CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE
AFFORDED BY THE POLICIES BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN
THE ISSUING INSUR ERI$I- AUTHORIZED REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the poIlcy(ies) must be endorsed. If SUBROGATION IS WAIVED,
subject to the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not
confer rights to the certificate holder In lieu of such endorsement(s).

PRODUCER

Lockton Com parties, LLC
5847 San Felipe, Suite 320
Houston, TX 77057

mfr
NIE

888-828-8365
'HONE
cAlc norm):

'AX
NC. No):

=-MAL
snonsss-

INSURERIS) AFFORDNG COVERAGE cAlc

NSURER-A: ACE Anldcln Murance Co 2zss1

INSURED
lnsporlty, Inc. UCIF
WATER WORKS ENGINEERS, LLC
19001 Crescent Springs Drlve
Klngwood, TX 11889

NSURER-B'

NSURER-C:

NSURER-D:

NSURER E:

nsunen-F:

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY
PERIOD INDICATED. NOTVVITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO
WHICH THIS CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO
ALL THE TERMS. EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS sHam MAY HAVE BEEN REDUCED BY PAID CLAIMS.

IN
SR
LI
n TYPE OF INSURANCE

ALL III
ran I

WD
roucv NUMBER

° oucv EFF
MMIDDNYYY)

vouch EXP
MWDBWYYY)

burrs

III
I
WD

EACH OCGIRRFNCE s
DAMAE TO Re:hm:c
¢>REm\s£s(Eaauaunelwel $
MED Exp (Anyone nersen\

PERSONAL Is ADVINJURY s
GENERAL AGGR8BMTE s
pRoou:1s  - COMPIOP AGG $
PROFESSIONAL uA8l\.ITv s
COMBINED SINGLE LIMIT
(Fa ¢l\xinonl\ s
BODILV INJURY [Par Pasonl s
aoolLv INJURY (Par aadeeml s
PROPERTY oAr4IA<§
(Par ggddsnh s

EACH OCOJRRENCE s
AGSR EGATE s

x
NC STATU-
|'ORY LIMITS

J̀TH-
ER

E L EACHACCDENT s 1.000.000

E L olsFAsE- EA EMPLOVEE s 1,000,000
E L DISEASE- POLICY LIMIT s 1 000,000

SCHEDULED
AUTOS
NON-OWNED
AUTOS

AUTOMGBILE uAal.lfv

my AUTO
\LL OWNED
m m s

4IREp AUTOS

JNBRELLA UAB

EXCESS UAB

oc c ur

CLAIMS MADE

UED RETENYION s

A
NORKERS caarsnsnmn
Mn EMPLOYERS' LIABILITY
my pncv nsromv mmsnlsxscunv s YIN

N/A

c4s1s42a7 101011z014 10/01/2015

DFFICERIMEMBER wLumo°
;uA»nA1nnvl4mn
I gduulhoundur
>EscRprlon OF OPERATIONS below

DESCRITWN OF OPERATDNSILDCATIONSNEIICLES QAIIIM Aeuld 91, Addllonll nmmu Sdnddc. I man :pace ll rtquied)

RE: VALLEY FARMS Ansemc NE»lovAL rAelLrrv

ARIZONA WATER COMPANY
3805 n. SLACK CANYON HWY
PHOENIX, AZ a5015

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS

AUTHORIZED REPRESENTATIVE

A C O R D

CERTIFICATE OF LIABILITY INSURANCE

C O V E R AG E S CERTIFICATE NUMBER-_ R E V I S I ON  N U M B E R :

CERTIFICATE HOLDER CANCELLATION

ACORD 25 (2010105)
Acct#: 1170516

©1988-2010 ACORD CORPORATION. All Rights Resewed.
The ACORD name and Io o are registered marks of ACORD



DATE (MMIDDNYYY)

1012712014

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CER'l'IFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGA'I1VELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURERIS), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If the certltlcate holder Is an ADDITIONAL INSURED, the polIcy(ies) must be endorsed. If SUBROGATION IS WAIVED, subject to
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the
certificate holder in lieu of such endorsement(s).

Phone: 530-222-1737
Fax: 530-222-3771

Reddlng,

PRODUCER

lnterwest Insurance Ssrv., Inc
License #0B01094
31 o Hemsted Dr., Suite 200

CA 98002-0935
Brian Shamans

|
1 E rS eC tnA

Mg\l6<
p» -:ousNc ;530-722-26141 inc. Ma): 530-722-3559

11 er@iwins.co mILAYIURESSZ Cb
NSURERISJ AFFO RDING COVERAGE cAlc |

Golden Eagle Ins CorpDNSURER A : 10836
INSURED Water Works Engineers, LLC

7850 N.Dobson Rd., Se 200
Scottsdale, Az 85260

National Union Fire InsuranceIN8URER B: 32298

INSURER c: Lloyds of London

INSURER D :

INSURER E :

INBURER F :

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW  HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE pouch PERIOD
INDICATED. NOTW ITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT W ITH RESPECT TO W HICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOW N MAY HAVE BEEN REDUCED BY PAID CLAIMS.

INSR
LTD TYPE UF INSURANCE

. ll
Mn poLicy NUM BER LIMITS

A

C

GENERAL LIABlu1y

COMMERCIAL GENERAL LIABILITY

CLAIMSMADE OCCUR

P o l l u t i o n

5 ,000 ,000

I
LOCPOLICY

GEN'L AGGREGATE LIMIT APPLIES PER:

S"

x x BO P56141750

B0595E00843602014

07/11/2014

07/11/2014

07/11/2015

07/11/2015

EACH OCCURRENCE 9 2,000,000

s 300,000

MED EXP (Any one person) 5 5,000

PERSONAL&ADVINJURY s 2,000,000

GENERAL AGGREGATE s 4,000,000
PRODUCTS- COMPIOP AGG s 4,000,000

s

A
AUTDMOB!LE LIABILIW

ANY AUTO
ALL OWNED
AUTOS

HIRED AUTOS

SCHEDULED
AUTOS
NON-OWNED
AUTOS

x x BOP55141750 07/11/2014 07/11/2015
Q;

comanylso SSNGLE LIMiT
( go £1 2,000,000s
BODILY INJURY (Per person) s

BODILY INJURY (Per accident) s

G99 u GEi'§m°€8¢'9'm»"""" $

s

B
UMBRELLA LIAB

EXCESS LIAB

x ac<:uR

CLAIMS-MADE EBU0207D3162 07/11/2014 07/11/2015
EACH OCCURRENCE $ 8,000,000

AGGREGATE S 8,000.000x
WETENTQON s 10,000 sDEF x

WORKERS COMPENSATION
Am EMPLOYERS' LIAB!L)W VIN
ANY PROPRIETOR/PARTNERIEXECUWTVE
OFFICER MEMBER EXCLUDED7
(Mandatory in NH)
If yes. describe under
OE_3QRIPTIQN oF OPERATIONS below

NJA

WC STATU»
Tgpv | l_ml.TQ

E,L, EACH ACCIDENT s

E._. DISEASE EA EMPLOYEE s

E,L. DISEASE - POLICY LIMIT $

c
A

Proiesslonal Liab

Valuable Papers

B0585E00843802014

BOP5G141750

DTl1112014

07/11/2014

0711112015

07/11/2015

Per ClaimVP Limit 5,000,000
25,0001

DESCRIPTION OF OPERATIONS J LOCATIONSIVEHCLES (AttachAconn 1o1,Additional Rornarks Schedule, ifmorc :pace is required)
P r o j e c t :  V a l l e y Farms Arsenic Removal F a c i l i t y .  A s  r e s p e c t s  G e n e r a l  a n d  A u t o
L i a b i l i t y ,  A d d i t i o n a l  I n s u r e d  s t a t u s  a p p l i e s  a s  p e r  e n d o r s e m n e t at tached .
P r o f es s i on a l  L i ab i l i t y - C l a i m  M ad e- R et z r oac t i ve  D a t e  0 7 / 0 1 / 0 5

AZW3805

Arizona Water Com party
3805 n. Black Canyon Hwy
Phoenix, Az 85015

I

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELNERED IN
ACCORDANCE WITH 'l'HE POLICY PROWSIONS.

AUTHORIZED REPRESENTAWE

"̀ _,'

...J-'L¢-.-_

WATER-N O P I D : B E, . -»- * - IN
/ c o k z z r " CERTIFICATE OF LIABILITY INSURANCE

COVERAGES ceR'f:FlcATE NUMBER: R E V I S I O N  N U M B E R :

csRnF1cATe HOLDER CANC£LLATI0N

ACORD 25 (2010/05)

© 1988-2010 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD

mm



Insured: Water Works Engineers, Inc
Policy #: BOP56141750
Effective: 07/11/14 to 07/11/15

BUSINESSOWNERS
BP0413 0713

THIS ENDORSEMENT CHANGES THE POLICY. PLEASE READ IT CAREFULLY.

ADDITIONAL INSURED
ENGINEERS, ARCHITECTS OR SURVEYORS

This endorsement modifies insurance provided under the following:

BUSINESSOWNERS COVERAGE FORM

Section II - Liability is amended as follows:

A. The following is added to Paragraph c.Who Is An
Insured:

B. Vlhth respect to the insurance afforded to these
additional insureds, the following is added to
Paragraph D. Liability And Medical Expenses
Limits of Insurance:

a. Any architect, engineer or purveyor engaged
by you is also an additional insured but only
with respect to l iabil i ty for "bodily injury*,
"property damage" or "personal and advertising
injury" caused, in whole or in part, by your acts
or ornissiore or the acts or omissions cf those
acting on your behalf in connection with your
premises or  in the per formance of  your
ongoing operations.

However:

a. The insurance afforded to such additional
insured only applies to the extent permitted
by law, and

b. I f  coverage provided to the addit ional
insured i s  requi red by a cont ract  or
agreement, the insurance afforded to such
additional insured will not be broader than
that which you are required by the contract
or agreement to provide for such additional
insured.

If coverage provided to the additional insured is
required by a contract or agreement, the most we
will pay on behalf of the additional insured is the
amount of insurance:

1. Required by the contract or agreement, or

2. Available under the applicable Limits
Insurance shown in the Declarations,

whichever is less.

This endorsement shall not increase the
applicable Limits of insurance shown in the
Declarations.

of

BP 04130713 © Insurance Services Office, Inc., 2012 Page 1 of 1



Insured: Water Works En sneers, Inc
Policy #: BOP56141750
Effective: 07/11114 tn 07111115

BUSINESSOWNERS
BP 14 88 0713

THIS ENDORSEMENT CHANGES THE POLICY. PLEASE READ IT CAREFULLY.

PRIMARY AND NONCONTRIBUTORY _-
OTHER INSURANCE CONDITION

This endorsement modifies insurance provided under the following :

BUSINESSCWNERS COVERAGE FORM

The fol lowing is added to Paragraph H. Other
Insurance of Section I l l  -  Com m on Policy
Conditions and supersedes any provision to the
contrary:

2. You have agreed in writing in a contract or
agreement that this insurance would be
primary and would not seek contribution from
any other insurance available to the additional
insured.Primary And Noncontributory lnsuranoe

This insurance is primary to and will not seek
contribution from any other insurance available to
an additional insured under your policy provided
that:

1. The additional insured is a Named Insured
under such other insurance, and

BP 1488 0713 © Insurance Services Office, Inc., 2012 Page 1 of 1

a

4



Name of Person Or Organization:

4Information aired to complete this Schedule if not shown above, will be shown in the Declarations.

POLICY NUMBER; BOP56141750 BUSINESSOWNERS
BP 04 9701 06

THIS ENDORSEMENT CHANGES THE POLICY. PLEASE READ IT CAREFULLY.

WAIVER OF TRANSFER OF RIGHTS OF RECOVERY
AGAINST OTHERS TO US

This endorsement modifies insurance provided under the following:

BUSINESSOWNERS COVERAGE FORM

SCHEDULE

K.  Transfer  of  Rights Of  Recovery
Against Others To Us in Section I l l  -  Common
Policy Conditions is amended by the addition of the
following:
We waive any right of recovery we may have against
the person or organization shown in the Schedule
above because of payments we make for injury or
damage arising out Of your ongoing operations or
"your work* done under a contract with that person or
organization and included in the "products-completed
operations hazard". This waiver applies only to the
person or organization shown in the Schedule above.

Paragraph

BP 049701 06 © ISO Properties, Inc., 2004 Page 1 of 1 D



EMGINEERING REVIEW' SECTIGM
DATA REQUIRED wITH ECC

INSTRUCTIONS

PRESSURE TEST DATA

I1G~»/e We r48.89"65

453
' l ° 1 . /,. J

..'/....
7106 /894 5
7 [40 __. ,'c..-.,_I r

4
r

, r

KG '4 2 .:".
e

_ (J -r. r*I ,I
O 0

L f
Q . ;

/ /3 ~

. _v
/  :=.  I

4 " 7 .__

.a

.
r

,.» ~,<.

DISINFECTIDNSAMPLING
Filial Sampling

(Minimum 59 ppm available eh'orine)

Date

Timc

op Cl~

5- zz- .fs 62.- /."
I 0 / O o //'. '6' 67

L06 9:9
Aflcr 24 Hours Delenrion Time

(Minimum 10 ppm free chlorine)

Dale

Time

ppm Ci~

643- /S , 4

IJ./9 6 0 »  8 5 '
zoo 25-

Aflcl Sufllcicnl Flushing

(Water is clear and system Cl; residual is measured)
Dale

Time

ppm co,

4 - f'8'-»"i'~I° .4 -3
I.8'.'a¢:" / r' 8 6 .

6:6 c.'~'
Bacteriological Sa1npling(s): Dale

Time

Attached (Y/N)

S'- 13. 15 4-3-/5'
/3; :up I ' / f z z

_y _y
/YE§No IY8/No Yes/No Yes/No

Certification

\

Agrizona Department §€
of Environmental Quality

ADEQ
"""" Q'rr-*va-»1 39l-n""\

Please complete the test data and submit this form with theEnsrineers Certificate of Completion. An Approval of Construction cannot
be issued without thedata identified below in accordance with Arizona Administrative Code (A.A.C.) Rl 8-5-508(C). Please attach
all supplemental information and calculations to this form.

DATA

lndiute Segment Tested

Pressure and Leakage Test Results (Pass/Fail)

Date Tested

Time Started

Time Finished

Pipe Diameter

Footage Tested

Allowable Leakage

Leakage Observed

Pressure at Test Point

Employ-..e Observing :he Ts! (Please Print Legibly) -: j*/'
/ .

2.
Signaturecf Elnployse Observing the Test,

"\-4'

Professional Seal
As per A.A.c. RI s- 5-507(BXl )

certify that I have inspected the

approve ecification

s 'c A

work performed and have found it to be satisfactory and in accordance with
Arizona Administrative Cde, Arizona Engineering Bulletins, and the

ort zed e

FEBRUARY 3'"', 2009 PAGE] oF 1

3.

1.

http 'i!www.azdcq.nov/cnvironfwatcrfdwidownload/data.pdf̀
1110 WEST WASHiNGTON,PHOENIX, AZ 85007
HTTp:f/www.AzDEo.GovI'=nGInE£lunGREv1Ew,' P:\Engineering\ADEQ Cwustruclion Completion

I



ENGINEERING REVIEW SECTIGN
DATA REQUIRED WITH ECC

PRESSURE TEST DATA 4 r . e.-744 c

1

Indicate Segment Tested

Pressure and Leak Ge Test Results (PassIFail)

Date Tested

Time Stu-red

Time Finished

Pipe 'Janeta

Footage Tested

Allowable Leakage

Lavage Observed

Pressure Ar Test Point

EmployeeObscrvinb the Test (PleasePrint Legibly)

Signatureof Einplo Observing theTess

?.'-1 14. I
I

-J I. 14-.2

1-» 1
4 4WA:

D r\*-Lr

1* _ ff-M' 12,-1 7 ff. Z-/é- /r-
t: .r-/ 2

r  .m**re to I 3 in

:=-I I -: .
7 /5. H i

'W-. .; . .

4 4 L
0.*iI

I
I4$' 4 : 1

4/ 4
05 £37 I .-.I

O r . f ` O
4
4.1. ./1. 4 4 :

;Z'="r>

44-*
._. r.v .

.-

I ,P .4 |.. a
4 . ... .1,A.

LJ,o
: '  .` . ' r..¢ Crcf:

DISINFECTION SAMPLHWG
5'*f1-°"' <;-_ ,.¢ 1 3  - f x - . Z' !;- ° . ! . '

/9 ig / s  L  C /5. l:)'l!3,0
2:5 4/ L ( f * I£70

| .-I  *  . .  ,eAlla24 Hours Detention Time

(Minimum 10 ppm free chlorine)

Dale
*inc
p Ch

5 - 1 3 .f8~ -
.: - abI f .d2-8/

/ / /6 I/ I 4 9* I

,-: :4 .1  . 05
ARes SuMcjenl Flushing

(Wale' \s clear and system Cl: resldL:aI is me¢sural}

»»

Date

Time

.  c l .

- 1 3
.. Fe'

. I:  _ . . . f':_. , -
-

Z -,'¢=-:
/98 .4/8" p 6 I *.I&1

* v
- -m- l5.6 1/.r ,_ ..,. ,r

L a /. / /,I < /
Bacleriolngica] 8ampling(s): Dale

Time

Attached (WN)

5-/3'./5' 3-/=- {9" PF- '  / I " _ "/¢.i5.

1314-!I" ,2¢.2&` /1f/5 IZ.'c<>

Yes/No Yes/No Yes/No Ycs!No

N .'

75:1 J-

Certification Professional Seal
As per A.A.C. Rl8-5-507(E)(l)

hayI , S f é v e Odfa , certify thee I e inspected the
work performed and have found it to be satisfactory and in accordance with
Arizona Administrative Code, Arizona Engineering Bullains, and the

:§» ° "" specifications.

*Ainhotized 9484 Signature
RAf/'*

ADEC
. ~...._....-._.-.

.' Department
of Enwronmentalf tualzt

...,_.-|., - - . , _..-4--! . _.~-... '|

I InsTRuc:r1ons
Please complete the test data and submit this form with the Fnzineers Cc11:'icatc of Completion. An Approval of Construction cannot
be issued without the data idaitified below in accordance with Arizona Administrative Code (A.A.C.) Rl 8-5-508(C). Pleaseattach
all supplemental 'n'ormation and calculations to this "on'n.

"

1

D A T A
1 .

2.

Initial Sampling

(Minimum S0 ppmavailable chlorine)
Date

Time

ohm Cl~

k

FEBRUARY 3'"', 2009 PAGE 1 OF 1

3.

httD:/fwww.azdeq.gov/cnvil'onfwatclv'dw!dow:doadf'dala.pd !`

1110 WEST wAst~unGTon, pHoEnix, AZ 85007

HTTPZl'/WWW.AZDEO-GOV/ENGINEERINGREVIEW /' P:\Eng§neering\ADEQ Construction Cnmpletiorw



Project: Specials
Project Number: Valley Famls 11-009 5/13/15

Reported'

05/19/15 13:49

Regina Lynde

Arizona Water Company

3805 n. Black Canyon Hwy

Phoenix, AZ85015

Analyze Result PQL Units Dilution Batch MethodPrepared NotesAnalyzed

PreparedAnalyze Result PQL Units Dilution Batch MethodAnalyzed Notes

ResultAnalyte PQL Units BatchDilution MethodPrepared NotesAnalyzed

PQL MethodAnalyze Result AnalyzedDilutionUnits Batch Prepared Notes

Microbiology
E. coli
Total Coliforms

Microbiology
E. coli
Total Coliforms

Technical Services, Inc.
[ w w w . ! e g e n d - g r o u p . c o m

usiln

Absent

Absent

Absent

Absent

Legend Technical Services of Arizona, Inc.

Legend Technical Services of Arizona, Inc.

P/A

P/A

P/A

P/A

1

1

1

1

B5E0390 05/14/15 12:05 05/14/15 12:05

B5E0390 05/14/15 12:05 05/14/15 12:05

B5E0390 05/14/15 12:05 05/14/15 12305

B5E0390 05/14/15 12:05 05/14/15 12:05

17631 n. 25th Avenue o Phoenix, AZ 85023

P (602) 324-6100 e F (602) 324-6101

nzmn

atazm

:Minn

SM 9223B

SM 92238

SM 92238

SM 9223B

r

Analyze
I Prepared Analyzed Method NotesResult PQL Units Dilution Batch

Legend Technical Services of Arizona, Inc.

Microbiology

E. coli
Total Coliforms

Absent

Absent
P/A

P/A

1

1

B5E0390 05/14/15 12:05 05/14/15 12105

B5E0390 05/14/15 12:05 05/14/15 12105

SM 9223B

SM 9223B

Legend Technical Services of Arizona, Inc,

Microbiology

E. coli
Total Coliforms

Absent

Absent
P/A

PIA

1

1

B5E0390 05/14/15 12105 05/14/15 12:05

B5E0390 05/14/15 12:05 05/14/15 12;O5

SM 9223B

SM 9223B

Legend Technical Services of Arizona, Inc.

Microbiology
E. coli
Total Coliforms

Absent

Absent
P/A

P/A

1

1

B5E0390 05lt4/15 12:05 05/14/15 12;o5

B5E0390 05/14/15 12ID5 05/14/15 12:05

SM 9223B

SM 9223B

Legend Technical Services of Arizona, Inc. The results in this report app/y to the samples analyzed in accordance with the chain
ofcustody document. This enaivtical report must be reproduced in its entirety

Client Services Representative

Analyte

Phone Number: (602) 324-6100
Page 1 of 3

I



NotesPreparedResult Units BatchPQL Dilution MethodAnalyze Analyzed

Result UnitsPQL BatchDilution MethodAnalyze NotesPrepared Analyzed

17631 n. 25th Avenue ° Phoenix, AZ 85023
P (602) 324-6100 4 F (602) 324-6101

ITechnioal Services, Inc.
lwww.l€Q€l'\d-QvoUD . C O m

I

Regina Lynde
Arizona Water Company
3805 N. Black Canyon Hwy
Phoenix, AZ85015

Project; Specials
Project Number: V.F. ARF 11 -009 2/18/15

Reported-

02/24115 16:39

:am l}iHI11

Legend T echnical  Services  of  Ar i zona,  Inc .

Microbiology
E. coli
Total Colifoms

Absent

Absent

P/A

P/A

1

1

B5B0544 02/19/1514150 02/19/1514150 SM 9223B

B5B0544 02/t9/15 14:50 02/19/1514150 SM 9223B
| iv -\rv1v"-w'i"

l1E1

Legend T echnical  Services  of  Ar i zona,  Inc .

Microbiology
E. coli
Total Coliforms

Absent

Absent

P/A

P/A

' I

1

B5B0544 02/19/15 14:50 G2/'19/15 14:50

B5B0544 02/19/15 14:50 02/19/1514:50

SM 9223B

SM 9223B

,idle Condition Upon Receipt:
Temperature: 2,00 C
All samples were received in acceptable condition unless noted otherwise in the case
narrative.

Case Narrative:

Holding Times: All holding times were met unless otherwise qualified.
QAIQC Criteria: All analyses met method requirements unless otherwise qualified.
Accreditations: AZ(PHX)0004, AZ(TUC)OOO4, AIHA#102982, CDC ELITE Member.
Accreditation is applicable only to the test methods specified on each scope of accreditation held by LEGEND.
Comments: There were no problems encountered during the processing of the samples, unless otherwise noted.

All samples were analyzed on a "wet" basis unless designated as "dry weight".

Notes and Definitions

Legend Technical Services of Arizona, ln'c. The results in this report apply to the samples analyzed M accordance with the chain
of custody document, This analogical repos must be reproduced in its entirety.

@@,3@Z/
Client Services Representative

7

Phone Num bers (602)  324-6100
Page 1 of 2



Project: Specials
Project Number; Well#2 V.F. 11-009 12/22/14

Regina Lynde

Arizona Water Company

3805 n. Black Canyon Hwy

Phoenix, AZ85015
Reported:

12/29/14 14:47

Result Units BatchDilutionPQLAnalyze Method NotesAnalyzedPrepared

17G31 N. 25th Avenue ° Phoenix, AZ 85023

P (602) 324-6100 n F (602) 324.6101

Technical Services, Inc.
lwww,!egend~gr0up.com

Afl3IY§_

Legend Technical Services of Arizona, Inc.

Microbiology
E. coli
Total Coliforms

Absent

Absent
PIA

P/A

1

1

B4L0848 12/23/14 13:25 12/23/14 13:25 SM 9223B

B4L0648 12/23/14 13:25 12/23/14 13:25 SM92238

Sample Condition Upon Receipt:
Temperature: 2.00 C
All samples were received in acceptable condition unless noted otherwise in the case
narrative.

Case Narrative:

Holding Times: All holding times were met unless otherwise qualified.
QAIQC Criteria: All analyses met method requirements unless otherwise qualified.
Accreditations: AZ(PHX)0004, AZ(TUC)OOO4, AIHA#102982, CDC ELITE Member.
Accreditation is applicable only to the test methods specified on each scope of accreditation held by LEGEND.
Comments: There were no problems encountered during the processing of the samples, unless otherwise noted,

All samples were analyzed on a "wet" basis unless designated as "dry weight".

Not for compliance as indicated on the chain of custody- BF

Notes and Definitions

Legend Technical Services of/7-\Tizona, Inc. The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety

Client Services Representative Phone Number: (602) 324-6100
Page 1 of 2
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Frederick Tack

4747 North 22nd Street, Suite 200, Phoenix, AZ 85016

(602) 826-0509

frederick.tack@ghd.com

1.3

Contact: Bill Roberts

4747 North 22"°  Street, Suite 200, Phoenix, AZ 85016

(602) 723-9565

bilI.roberts@g_hd.com

Contact: James Wilson

3805 North Black Canyon Highway, Phoenix, AZ 850378

(602) 240-9565

iwilson@azwater.com

1.2

1.1

Contact Information

r;L;i

Contractor

Engineer

Owner and Managerial Responsibility

r

Contact: Dan Anderson

1326 West Industrial Drive, Coolidge, AZ 85128

(480) 266-1728

daniela@felixconstruction.com
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Introduction

2.1 Purpose

The purpose of this manual is to provide instructions on the operation and maintenance of the
addition of an Arsenic Removal Vessel and blending component to the existing Valley Farms water
production and distribution facility. The manual includes regulatory information, the blending plan,
the system's monitoring plan, as-builts, start-up information and results, maintenance plans, and
information for only the addition of the arsenic removal system, and does not include any
operational or maintenance information for the existing water production, storage or distribution
system.

2.2 Site Information

The site's address is 10804 East Vah Ki Inn Road in Valley Farms, Az. It is located along the north
side of Vah Ki Inn Road, approximately 0.3 miles east of the intersection of North Clemans Road in
Valley Farms, Az. The site consists of approximately 0.89 acres of land. The project location is
depicted in Figure 1 below.

Figure 1 - Project Vicinity Map

N

PHOENIX

PROJECT

LOCATION
187

Hkarence

MED QED

287

.287.'

3
TUCSON

2.2.1 Legal Description

A parcel of land situated within the Southwest Quarter of Section 17, Township 5 South, Range 9
East of the Gila and Salt River Base and Meridian, Pinal County, Arizona, said parcel being more
particularly described as follows:

Beginning at a point on the county road right of way, which point bears South 89°  59' West, 1071.18
feet from the South Quarter Corner of said Section 17, said Quarter Corner being marked by a 2
inch iron pipe with brass cap, thence South 89°  59' West, 175.00 feet; thence North 0°  28' West,
222.00 feet; thence North 89°  59' East, 175.00 feet, thence South 0°  28' East, 222.00 feet to the
point of beginning.

1-1
' Ruiz'

..'~e-1hl!§

2

Arizona Water Company VaHey Farms Arsenic Removal Facility
P a g e

June 2015



The Pinal County Assessor No. is 202290010 and the legal description is recorded in Docket #124,
page 196 of the Penal County Recorder's office,

2.3 Regulatory Information

The approving agency for the Valley Farms Arsenic Removal Facility is the Arizona Department of
Environmental Quality (ADEQ). In order to ensure that public drinking water systems in Arizona are
designed and built to standards that provide safe, potable water to customers, ADEQ conducts a
detailed technical review of water system design prior to and after its construction. Projects that
undergo this review are awarded an Approval to Construct before construction, and an Approval of
Construction after construction. Both of these permits for the Valley Farms Arsenic Removal Facility
are included in this manual. Details from these permits include:

. i f  i f  i i 20140293E~ F T F 'jj-r 61519

2.4 Description of System and Plant

The production facility consists of one (1) 250,000 gallon above ground steel storage tank and two
(2) groundwater wells.

The distribution system components at the facility include a three (3) pump booster station, one (1)
hydropneumatic tank. The booster station is connected to the arsenic removal plant through a
backflow prevention device to provide water for backwashing.

A disinfection system provides the ability to disinfect the water produced at both wells.

The arsenic removal portion of the facility includes an 8-foot diameter arsenic pressure vessel which
provides the capacity to reduce the arsenic concentration to target levels. Additionally there is a
10,500 gallon backwash tank to collect and store the backwash from the arsenic vessel, which will
be recirculated to the head to the arsenic removal vessel for treatment. Additionally there is a
blending header capable of blending water from well #2 with water from well #1 as the volume of
water treated varies throughout the season.

2.5 Target Efficiency and Performance

The arsenic removal system is design to reduce the arsenic concentration to less than 0,007 mg/L.

Guiding performance criteria including maximum system pressure, maximum Flux rate and
maximum velocities in the arsenic removal system are included below:

Table 1 - Target Performance Table

Maximum Pressure 100 psi

Target arsenic concentration < 7.0 ppb (0.007 mg/L)

Maximum Flux Rate 6 gallon per minute per square
foot (rpm/sf)

Minimum Empty Bed Contact Time 3.5 minutes

Maximum Velocity 6.0 feet per second (fps)

Arizona Waler Company Valley Farms Arsenic Removal Facility
Page

June 2015
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2.6 Principle Design Criteria

The facility includes two wells, Well #1 and well #2. The quality of the groundwater produced by
well #2 exceeds the compliant arsenic concentration limit of 0.010 mg/L. The ability to blend well
#2 with well #1 to meet a compliant arsenic level is not possible. Therefore treatment is required to
utilize well #2.

2.6.1 SORB 33© Engineered Arsenic System (EAS)

The 2001 arsenic final rule published in the Federal Register identified Adsorption as one of the
Best Available Technologies (BATs) for compliance with the new arsenic MCL The adsorption
treatment technology is provided by Severn Trent Water Purification, Inc. (STWP).

The SORB 33© EAS system uses an adsorption media to removal arsenic from the groundwater.
The principle treatment technology is the use of Bayoxide E33 iron oxide media supplied by Severn
Trent Services, which is filled in the pressure vessel.

Additional process design description as prepared by the equipment manufacturer is attached in
| I d

information about the arsenic removal media as prepared by the media supplier is attached in
1

one
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Operational Strategies

The existing wells are to be operated under three (3) different operational scenarios to meet the
various seasonal demands of the surrounding distribution system. Those operational scenarios are
described below:

Operational Scenario 1

Well # 1 operates alone for 3 months per year and bypasses the proposed treatment system. The
flow rate for Scenario 1 is 150 rpm, This flow rate is sent directly to storage and the treatment
flowrate is zero (0) rpm .

Operational Scenario 2

Well # 2 operates alone for 3 n

treatment system and the rems

:a of

bl

>l

'e

passing the
tea are

Operational Scenario 3

Well # 1 and Well # 2 are operated together for 6 months per year. During this time, Well No. 1
bypasses the treatment. A portion of flow from Well #2 also is blended and bypasses the treatment.
The blended and treated Well #2 flows are discussed in the blending section below.

Each time the arsenic removal media is installed or after backwashing, the arsenic concentrations in
its effluent will be low and higher bypass flow rates may be achieved.

Operators should periodically monitor the system's arsenic concentrations.

When blended concentrations approach 7 ppb, the blend ratio is to be adjusted to increase the
flowrate through the media. These adjustments will continue over time until no blending occurs to
achieve target performance, At that time, the media must be replaced. Severn Trent estimates that
the proposed media could remain in service for approximately 8 years.

The process flow for the system is depicted in

The blending plan for the system is depicted in

Additional process design description as prepared by the equipment manufacturer is attached in

d -

d

3.1 Disinfection System

The disinfection system is a sodium hypochlorite feed system enclosed in a fiberglass containment
shed. The sodium hypochlorite is stored in a double-walled XLPE 60 gallon tank, set on an elevated
pad inside the containment shed, also set on a containment curb. Two (2) metering pumps are used
to disinfect each well. Each metering pump is only operating when their respective well is running.

Stroke speed will be adjusted manually to align their dose with their corresponding welTs flow rate.

The disinfection equipment is connected to the existing injection ports at Well #1 and well #2.

The design features for the disinfection metering pumps for this project are listed in Table 4 below.

When both wells are running, the sodium hypochlorite tank will have to be filled weekly.

F L.l44lMl§M».
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Start-Up Information and Results

The ADEQ Initial Start-up and Monitoring Form attached as :if -Edi; should be completed and
submitted in accordance with the ADEQ regulatory and reporting requirements.

E

1-4
alarm..
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Maintenanee Plan

5.1 Backwash Operations

Periodic backwashing or "fluffing" of the media in the pressure vessel is required to prevent the
compaction of which may lead to the development of preferential flow channels that cause short
circuiting or reduced adsorption.

Another reason for backwashing is to free the media bed of suspended solids that could increase
the differential pressure. Suspended material that may accumulate in the media includes:

Sediments from Well No. 2

Oxidized iron precipitate from the feed water

Other suspended materials

Therefore backwash is required and is recommended as follows:

at frequency of once (1) every three months, or

when the pressure drop across the media bed exceeds 10 psi

The water stored in the backwash tank will be decanted back to the inlet of the pressure vessel for
re-treatment. A recycle pump will convey the backwash water. Additionally a bag filter is provided
between the pump and the vessel inlet to prevent any fines or media from returning back to the
treatment system.

5.1.1 Backwash and Forward Rinse Cycles

The backwash tank can accommodate a backwash cycle time of 12 minutes at 550 rpm which
equals 6,600 gallons.

There will also be a forward rinse that is directed to the backwash tank of 250 rpm for 2 minutes,
which equals an additional 500 gallons.

The 10,500 gallon tank provides adequate freeboard and capacity for any variations in operation.

Additional o8.M information as provided by the equipment manufacture has been provided in
Appendix H,

5

Arizona Water Company Valley Farms Arsenic Removal Facility
;  .P a g e

June 2015



G s

irrl
Arizona Water Company Valley Farms Arsenic Removal Facility

~P a g e
June 2015



E
CU
on

.Q
a

3
_o
LL
cm
U)
GJo
o
D.

I

<
.5
'cs
:
9.
a.
<

cu



\we.vs

pL|5 N\.» \w\M d] u @la 3
L05 ElLZE09\d 003.4 9 LZ z09 1
d son SI ans 419: 4 N 00919 0.LI 3>|vJ.*3oos- L

D 0 1 1 - s 9 z

11-u
*8

s i s
m Susan W V 89\ 1 ' IG  M 013  s s aooad

1 afnud35

q-
<9

3
§

m
N
LL
o
9

| -
LU
Ll..l

LB

S LN
:was

7 1 0 z u u 3 1 zinc LSLQE zv SW8V: ]  A3l l 'lW \  .  OVOID NNI l> l HW\ 3 Vo9Dl
A . LI1lovd '!W \ OW 38 OIN3S H° u S W ed A 3TIV 1'\ as

s n n l - 9 l  m a i n v IA]

A g

1 oqsaad

L no :ow
21 am u

nepal ad
wan :pr 3

tunnousu m l
r

Pi" uaq

3 6 8  - s 9 i - 1 ;  0 3 8
9 NEI 1

I =uses- ovz  z
sons99099  vnoz lav  XIN3OHd

so o n  XO 8  3 3 8 1 0  L SO d AM H noAnv3  >Iov1a  N see :

, f n / v . L w o . 9 331 VM vA/02/arvM 195

DN

1»

L
». §

Q

6 2
N > RX

= :

<3<m~lw 8 :<
z

`88:§5/ 1:-» E6.§
< 8 8 < 5!

88:
428;
ma

§§

8;§ &;§
3 8

K E a

< 5

et go

Q
|-
<
LLI
re
m
m
<

3 it

9 s
JZ

Ly§
3

4
5
E
_»
<_>>
<.>MJ. 1

E
85
£ 58

1 a t90
55
LH";

3

2 94 375

4,t:x x ElQ 8
H

v s

E uv

Z u

g

8
w 383

3<g

~@<4
183

Wwe
m y! f~

g

1
8 8;

>
3¢nz #»§ TD D 3

m aEu 4
m o m  .

9
5
E

; 8
F -

AMV7 SV
l

44 \93I
4 3

9> >|\
f

M

J
§ 4 >Qt?

8
l

l

a
9 8

"` 8
l

l
8
E

r ~ / I  1

1
él=

a
l

K

uF' 5 M 5  w. .
a E

l

l

1
i

9 33 5
l

3
i

4
l

l 3 ii?E o 3
:*

m.;lI Mr

.al

3 l
l

l =88 ii

m<
4 8 3

we97 7
L vs

4

l

l

I

i
l

l

I
5 9 s"g

l

l

J

l ~

4
l

u
D*

W 5

m
Mu

my
o

w
Q
<

W

ll
5 5

5l

l 8
VE,
43

i
N o

I ,g I
4

8

8
l

l

E  N
2

m  4.
L1

8

E
;9
E

we w
'P - >5

m,
3*

F'> >
8
8

+|-

E
4 >Q m-ww: lim we

E
N 2

an 'LZLLJ
5;<LLLuso

g

3
, a
5gL»

5 5
*E

W
s

94
" J oI w

s

4 3
3 3°=r )L

2<<>-E 41318

UPfn

a

6

3



_
Q

00
_c
'o
ca

N
.9
m
U
uSn

c
.9
'6

s := *=
w

g Q .48 _.,
gu

QI\ Q| \ qr- Q|\ Qr\

ee-
7, 2 E
'6 3 o.

L L

O
LD
N

o
m
N

o
m
N

o
m
N

o
Rh
N

uu
Eu
n.
|..

2
8§u o _g
E

m
m
1-0

m
N
FT

r\
m\-4

F l
N
N

m
N

m
vo
cu
Q .
>
m

2 E
3 a. r\of

p i
| \

m
m m

N o

N

3

c
.9
'68 .n
c  88 _.
o

m.
q-
1-4

m.
Er
1-O

"2
Q
'pp

"I
Qv'l

nm.
Q
FT

co

8
3 ¢`
2 E
u. a .

3

8

o
m
N

o
m
N

o
m
N

o
m
N

m
N

Q Q

c
.9

... 88 _
= ac 8

3 8
c
o
u

~fz
in

"E
m

V?
in

V?
fn

ve
m

w

m

§
.9 '€
I L 4

1-4 3

8

o o o o o

.9
'E '63 S

g Q
y 4Q av

GI2
E
W :o

m <- m go r \

nm_c
'o
c
2
m
fn
.9

i n

m
u
uus

- :am
o a.
LE 8:

c
.9
';
cas
ucou

Qr\ Q Q|\ Q
1\

Q

TO A.
o 3I-

" E
a

2.93
u .

q-

oo<1
o
o
<9

o
o
<r Q

oofEv
0)L

|-

fs E3 a of
vs
FT

m
NF(

m
q-
FT

m
m
Fl o f

v-4

v
4-»

E
3

W

3 'E
g-_ 4

u .

N
m
FT

pp

v s

N

t°l
d
m

o
r \

3

c
.9caN g 3
g Q
Q QQc

ou

V!
QH

nm.
Q
F l

m_
¢
FL

ow.
<r
FT

m_
:go
r-4

vOffu
5 -
.9 E
u . 4
N .ET
is
3

o
m
N

o
m
N

onN m
N

o
m
N

13
A.

=:.
3

c
o

1-4

*ac
o .

"2
m

ow.
m

m_
m

in_
m

m_
m

asu
2
2 E

1
-18

3

C
m
FT

un
1-4

m
\"|

o
mF(

o
m
1-4

c
.2

5 2 3: '°" ac n.E s _
Ia :ou

i n Q m LQ

I

C
CO

D.
m
C

' o
C
2
m

I

m

. 5
1
:
u
n .
a .
<



Appendix c - Process Description



VALLEY FARMS
ARSENIC REMOVAL FACILITY
SORB 33® ADSORBER SYSTEM

(1) ONE 89099 DIA. ADSORBER

SEVERN TRENT SERVICES
PROJECT # 22643

SECTION 4 PROCESS DESIGN DESCRIPTION



Severn Trent Water Purification, Inc.
SORB 33®  As Removal System - Project 22643
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Tr ]' 48i 8 Ste. 102, 5415 W. Slight Avenue, Tampa, FL 33634 USA .sevemtrentsenices.com



r F r : Arsenic in ground water is generally found in one of two
inorganic valence states - As or arsenide, and As+5 or arsenate, DEED). The more
common and stable form is As(V). It exists in two ionic forms depending upon the water's pH.
It is present in an oxidizing environment, i.e., where the electromotive force (EMF) or ORP of
the water is positive or slightly negative. As(lll) exists where the EMF is more negative. It
readily oxidizes to Arsenic (V) when exposed to air or to a disinfecting oxidant. As a rule of
thumb, Arsenic (III) will be found in waters containing higher levels of iron and/or manganese.

d r . Severn Trent Services' SORB 33®  Arsenic Removal Process is a fixed
bed adsorption system using a granular ferric oxide media, or adsorbent, called Bayoxide®  E33
for the adsorption of dissolved arsenic onto the solid media. it employs a simple
Tr process that flows pressurized well water through a fixed bed pressure vessel containing
the media where arsenic removal occurs.

SORB 33®  System

In the SORB 33 Process, both As(lII) and As(V) oxyanions are removed from water via a
combination of adsorption or occlusion (adhesion) by reaction with ferric oxide ions. Above pH
7, the primary mechanism is the adsorption of arsenic oxyanions (HASH) to the surface
hydroxyl groups of ferric oxide hydroxide (FeO-OH) as illustrated here:

Water from the source well is pumped through a vessel, called an absorber, containing the
media. As the water passes through the fixed bed of media, the arsenic is reduced to well
below 10 micrograms per liter (uEEl3) (the US EPA's Maximum Contaminant Level) until the
media reaches its capacity. The spent media, which will pass the EPA's TCLP test for toxicity,
is then removed and disposed of as non-hazardous waste. Unlike several other' arsenic
removal technologies, there is no chemical regeneration or flocculation, making the process
simple, reliable, and minimizes labor. The media's high capacity for arsenic enables long
operating life (typically 6 to 36 months between media change-outs depending on well usage),
thus minimizing operational attention requirements.

The SORB 33®  Arsenic Adsorption System is a commercially available product specifically
designed for arsenic (chemical symbol - OO) removal for small systems at the wellhead. SORB
33®  products are standard packaged systems engineered for arsenic removal. A central
component of the integrated SORB 33®  system is the Bayoxide®  E33 iron-based adsorption
media developed and manufactured by Lanxess specifically for the removal of arsenic from
drinking water. The granular ferric oxide media exhibits a high capacity for arsenic adsorption
and, unlike other iron-based media, is delivered in a dry crystalline form. The E33 media is
robust, easy to handle, stored and shipped dry and has NSF 61 approval for use in drinking
water.
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Inorganic Contaminants Removal
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Inorganic Contaminants Removal
-»L
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Adsorption is a
continuous process
conducted at a specific
f low, or loading, rate,
normally about 7
gpm/ft2, downward
through the f ixed bed
absorber for operating
per iods of  about  1-4
months on-stream duration. in addition to specific flow rate, the other key process parameter is
empty bed contact time (E T). This variable dictates the amount of water contact time within
the bed required to effectively complete arsenic adsorption, the typical design value is 3.5
minutes.

The media adsorbs As(v) with rapid kinetics, but will also adsorb As(lll) more slowly. Arsenite
is nonionic at normal water pH's, and therefore, it will not be adsorbed as an anion. Adsorption
kinetics for As(lll) are slower than that of As(V), most likely because it is first oxidized by the
media to As(v) before it is adsorbed.

1.3 E EDDIE E EE EEHEJE EUUEYE DUDEr d r

Arsenic removal performance via adsorption is illustrated graphically using a "Breakthrough
Curve" such as the one shown below. Performance of an adsorbent is measured by the
number of bed volumes of water that can be treated with one bed volume (EE) of media before
it exhausts, i.e. can no longer adsorb arsenic efficiently. The adsorption curve below is the
predicted performance for Bayoxide E33 media used to treat the water. The projected volume
per vessel in the table below represents the concentration at which the treated water's Arsenic
level is nearing the MCL of 10 Ag/L. This is called the breakthrough point.

Monitoring of SORB 33 performance is done by routine analysis of the treated water. Initially,
this can be done on a monthly basis. As the treated water Arsenic level increases, this
frequency is increased to semi-monthly so as to be able to schedule media replacement as
close to the breakthrough point as possible without exceeding the MCL.

EFigure is the breakthrough curve for
each of the absorbers. Based upon
pilot test results, the media can treat
83.1 million gallons (71,200 BV's).

Awe Valley Farms Well No. z
As Breakthrough Curve
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Bayoxide E33 performance is unlike
breakthrough curves for water
softening resins or other adsorbents,
which breakthrough rapidly to influent
lev els leav ing l i t t le t ime for media
change-out. Using Bayoxide E33,
arsenic wil l  continue to be adsorbed
even after it exceeds the MCL.

§
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Figure 3
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4
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EAS-3008

One 8.0 ft Diameter

10'Lx10'Wx12'H

Parallel w/ Bypass

Bayoxide E33 Granules

4,968 lbs (2.25 MT)

156 cubic ft

7 150 gals/vessel

550 rpm

6,1 Minl 3.1 R

36,360 gals/Day

190 gpm

3.8 gpm/112

71 ,200 BV's

98.6 Months

83.1 million gals

pg/L As

Pres: 100 psig

Inorganic Contaminants Removal

w E01] EIIEEDDEU] m 0000131 QQ'OO 1101] EEIIE

determ ine t he SORB 33 sys tem

e listed as not available (EE03).

1.4

The constituent's analysis (assays) in the water used to
performance is listed in Table it Assay values not reported at

L ' -." _- ; _-F r W J ?

pH

EMF (ORP)

Water Temp.

Arsenic

As(lll)

TTI Diss0lved Solids

TuMidity

mV

°F

ppb As
ppb As

ppm

NTU

Alkalinity

Chloride

Fluoride

Hardness
Phosphate

Silica

Sulfide

ppm

ppm Cl`

ppm F

ppm

ppm POW

ppm Sioux

ppb S

Chromium

Iron

Manganese

Selenium
Tungsten

Uranium

Vanadium

ppb Cr

ppb Fe

ppb Mn

ppb Se
ppb W

ppb U

ppb V

Table 4

General system information and system design parameters at minimum treatment flow are
shown below in Table cl. Table EE reflects the system at maximum treatment flow with no
bypass. Each of the key variables including system size, media volume, performance, service
and backwash rates are listed in this table.

Client: r

Name onSite: Valley Farms - Well 2
Primary Contact: Jeff Pals

Engineer: GHD

43 DIE HUD' EDD DEEDw Average Flow:

Well Capacity:

Treatment Flow:

Op Factor: 2.4 Hrs/Day or

MGD Avg

rpm

rpm
23.8% Bypass

[mm
D1I1I3

1800

SORB 33®  Model No:

Adsorber No & Size:

System Footprint:

Flow Configuration:

Adsorptive Media:

Media Quantity:

Contact Time (EBCT) 8< Bed Depth:

Average Treatment Rate:

Design Flow Rate per Adsorber:

Loading Rate (Specific Velocity):

Estimated Working Capacity:

Media Cycle Life:

Backwash Volume:

SORB Backwash Rate:

pH Adjustment:

Special Features :

Volume Treated per Cycle:

Arsenic Analysis :

Table ET

SORB 33®  System [ 1  D  m ; Fr Wumm U 7 Nov 14: Page 4
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JI 10

EAS-3008

One 8.0 ft Diameter

10'Lx 10'Wx12H

Parallel w/ Bypass

Bayoxide E33 Granules

4,968 lbs (2.25 MT)

156 cubic fl

7,150 gals/vessel
550 rpm

4.7 MiN/3.1 ft

36,360 gals/Day

250 gpm

5.0 gpm/ft2

71 ,200 BV's

75.1 Months

83.1 million gals

pg/L As

Pres: 100 psig

Inorganic Contaminants Removal

Client:

Name onSite: Valley Farms - Well 2

Primary Contact: Jeff Pals

Engineer: GHD

Lir W[IE EMU] [100 DEED Average Flow:

Well Capacity:

Treatment Flow:

Op Factor: 2.4 Hrs/Day or

DUE

[IDE

EDU

MGD Avg

rpm

rpm
0.0% Bypass

SORB 33®  Model No:

Adsorber No 8¢ Size:

System Footprint

Flow Configuration:

Adsorptive Media:

Media Quantity:

Contact Time (EBCT) 8< Bed Depth:

Average Treatment Rate:

Design Flow Rate per Adsorber:

Loading Rate (Specific Velocity):

Estimated Working Capacity:

Media Cycle Life:

Backwash Volume:

SORB Backwash Rate:

pH Adjustment:

Special Features;

Volume Treated per Cycle:

Arsenic Analvsis :

Table [IE

1.5 DEKHIDD EEIEDEIUEEHHIEE

Safety at a water treatment site is of no less priority than the importance of good operation and
maintenance of a plant. The STWP SORB System is designed and constructed with the
understanding that safety features are inherent in the physical facilities of the plant. The OSHA
standard has been the guideline for the system during design and construction. The operators of
the system should also observe it.

Severn Trent recommends the system owners and operators draf t Standard Operating
procedures (SOp's) to address any routinely performed procedures with safety
acknowledgements of the task incorporated. These tasks include valve position changes,
backwashing, rinsing, treatment valving, etc.

SORB 33®  System w h lF r W 7 Nov 14: Page 5
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SORB 33®  System

As water is treated through the absorbers, the pressure differential ("d or A measured by
the differential pressure switch (PDIS-102A) and confirmed by pressure instruments (PI-171 & PI-
172), will slowly increase across the vessel. The vessel should be taken off-line for media
backwashing when its AP increases above 10 psi.

Arsenic removal via adsorption is done by a downward flow of water through a fixed bed of media
contained in a pressure vessel. SORB 33®  adsorption units are designed to match well pump
capacities unless otherwise specified by the client.

Flow meter (FIT-101A) in the feed line totalizes the volume of well water being fed to the vessel. It
is important to record the totalizes reading when media is replaced in the vessel, because the
media life and performance are determined by the volume of water treated prior to breakthrough.
Routine arsenic analysis of treated water samples is used to monitor treatment performance and
determine when the media must be replaced.

Figure is a simplified piping & instrumentation flow diagram of the treatment process, based
upon the 250 rpm design in Table Ci

The following sections describe each of the water treatment steps with the equipment provided
by Severn Trent Water Purif ication. Other equipment not prov ided by STWP should be
referenced by the other vendors' documentation.

The Valley Farms SORB 33®  Arsenic Removal System consists of the following equipment
supplied by STWP:

Inorganic Contaminants Removal

2.1

One 8'-Z SORB 33®  absorber operated manually

Ed r Tr[10 0 E @9413 DEE

Chapter 2

w

0000 EE EE mm DEE
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E E T

w
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Inorganic Contaminants Removal
3E9VICES

250 rpm

M
| r

I

V.123 .Ar
an

> V-124
Backwash Water

~\4

FE
101A

W inilu enu'8ackv4ash
saws vane

I |

§

8:

,r .
LU

Bayoadde® E33
pro mean

Awarer A

2;

3:
*CURx:

c a
1 -

s
:=»

M

salnplavam

I I
Flwae Wa<5'lQ

V~ 125 To Backwash
Rectalm System

V-122

To Storage Tank

I r

ln\lllllllll [I II- II

Treated Water 4

SORB 33®  Arsenic Removal
Az Water Co. - Valley Farms Well No. 2

Piping & Instrument Flow Schematic

Figure 2
I

VFAZ-P&lSchema1lc~N14 ppr Rev - 7 Nov 14

2.2 MEI![U] 99939990 EE omlmmd

Adsorber backwash events are initiated by the operator based upon an increasing differential
pressure through the vessel. The differential pressure is measured by the difference between the
influent and effluent pressure gauges, PI-171 and pl-172. The differential pressure switch will
send a signal once a DP of 10 psi has been reached.

Table describes the step by step sequence of operations during the adsorption cycle and
backwash events. The positions of the valves in each of the service and backwash steps are
listed further below in Table

SORB 33®  System

FE
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3
3
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Vave &
Loop Nos

Step
No IJ'

Action:
Ito or
annualm

V-121A

V 122A d r

E r

DEED]

JI

and Treated Effluent Water VaneOpen Raw Water Feed Vane I
to allow service How to the absorber M

V-108 `l'hrottle Bypass Vane . _. to control correct amount of treatment bypass M
FIT-101A Flowmeter measures absorber feed flow and totalizes volume Treated

V-121A

V-122A

V-123A

V-124A

V-108

Crr II;

. 1

'T Treated Effluent Vane and

FTFTTtum off well. The backwash will be supplied by a hydro tank
Open Backwash Water lnlluent Vane * and Backwash W aste Eff luent
Vane
Close Raw Water Feed Vane
Bypass Vane
Open backwash water supply

M

V 123A

V-124A
1 |

JLi"1 1
Throttle backwash water supply vane to control the backwash rate at
Continue backwash for Sample eff luent ow 2 min for clarity and
to ensure no media is backwashed out of the absorber.

M

V-121A

V-123A

V-124A

V-125A

[II

II

r I ]

DI

31m
l

Fitf lt close the backwash water supply the
Open RWF Vane and Forward Rinse Out Vane
Close BWI Vane r- and BWE Vane

M

V 121A

V 125A

F rD End

1333;

II |

FI'

`l'hrottle the backwash water supply the to control the rinse rate at
Continue rinse for J ._! .I Sample eiiiuent for clarity M

Vv121A

V-122A

V-125A

V-108

II]
El'

EE

H

F TMJclose the backwash water supply the
Open TEW Vane
Close RWO Vane
Open and throttle bypass vane
Tum on well to begin service

M

r
I 9 ._|'

Service

Mode

_ 1 |
r-

Brash Rinse Unit

Adsorber Valves
V-121A RWW - Raw Water Feed l

*.
|.
i
r
I

LI

I

!I

|.
I

i
r-

4
i

.r
Fl
I

V-122A TEW - Treated Effluent Water

V-123A BWI Backwash Water Influent

V-124A BWE - Backwash Waste Effluent

V-125A RWO- Forward Rinse Waste

Common Valves
V-108 TBW - Treatment Bypass Water I

I E
l
I

|

\

s

Q58 - Close, I - Throttle_ Open,

Inorganic Contaminants Removal

maaua

IIIEUCICI 0[80130 U l]EIEIIICIEIU I] 0 m810 [EIr r

Table E

11I11H333 I] IIHIUEITIIEEEIID ]0[88800138 1391933M

Table E
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SORB 33®  System

The following sampling and analysis schedule is recommended. Field test kits are adequate for
analyses:

The treated effluent quality should be visually checked routinely. Also, the absorber backwash
effluents should be checked every time to observe the dirt load in the initial effluent after 2
minutes of backwashing and near the termination of each backwash. The initial samples should
be turbid or red with solids. The terminal samples should be light orange in turbidity. The forward
rinse effluents from each filter should be checked 1 minute after rinse flow has started. This
effluent should be clear.

The SORB 33 System is designed be operated unattended except when backwashes are
conducted. The flow rates and pressure differential of the absorber should be checked on a
routine basis.

2.3

Inorganic Contaminants Removal

•

1 Treated effluent from the absorber: As - twice per month

Feed Water: As - once per month, pH - daily

Backwash Effluent: Qualitative Solids Level of initial 8= terminal backwashes, rinse
event.

DDIHII[ ET mm [1 EYE DEEDM

w I | F D w L Lr M 7 Nov 14: Page 9
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lQbypa5s Cbypass + lQtreated Ctreated ) + (Qwelll Cwel l l )  = (Qbzend Cblend )

SORB 33®  System

w

W.

The following schemes to blend treated and untreated well water are dictated by the
following treatment scenarios.

while the media removes arsenic to non-detect levels (< 2 ppb) for the first 25%-50% of
the bed's life, STS uses a conservative effluent concentration of 3 ppb to prevent any
chance of exceeding the maximum blend target. As the effluent arsenic increases, the
bypass will have to be decreased to meet the blend target of 7 ppb arsenic.

2.4

Inorganic Contaminants Removal

lQbypass Cbypass (Qtreated Ctreated ) = (Qblend Cblend )

E

H1100 HUM]

4.

3.

2. Maximum Treatment Flow for Well 2
a. The bypass must be closed once the effluent arsenic concentration meets the

target blend concentration (7 ppb in this case)
b. 250 rpm treated
c. 0 rpm bypassed (0%)

1. Minimum Treatment Flow for Well 2
a. 164 rpm treated
b. 86 rpm bypassed (34%)

*

O O E

Minimum Treatment Flow for Well 2 (Well 1 fully bypasses system)
a. 117 rpm treated
b. 133 rpm bypassed (53%)

Maximum Treatment Flow for Well 2 (Well 1 fully bypasses system)
a. Despite reaching an effluent arsenic concentration of 7 ppb, some water can still

be bypassed due to Well 1's low level of arsenic (3.5 ppb)
180 rpm treated
70 rpm bypassed (28%)

mum 9139 SUEDE D ED DE E DE N

b.

C.

d

* ) +

r W

i w

*

0 Mlll:-:F J

*

w

*
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TRENT
Severn Trent Water Purification, Inc.

SORB 33®  As Removal Systems

MMd TEED' E d [ H0810r r [I

DE ME T E

1. Until installation, Bayoxide®  E33 As media should be stored in original shrink-wrapped
bags, in a dry warehouse or covered securely with tarps. Bags should be stored on
pallets to keep them off the ground.

If  media support gravel is to be used, it should also be stored similarly to the E33
media.

3.

4.

5.

Any small tears in bags from unloading or delivery should be sealed with duct tape.

Damage to bag lifting loops may require debagging to permit safe handling later.

Inspect bags periodically to make sure rodents or insects have not damaged them.

mm 9 E T F . T TE

Backwash water source should be flow-regulated with maximum flow positively limited
to prevent too high a rate.

9. Control action should bring backwash flow up from zero flow in a controlled manner, to
prevent water hammer to the media or gravel.

1. Have Severn Trent Services review operating manual, backwash sequence, and control
design before plant start-up.

2. Flush and disinfect all process piping and vessels. Make sure any fine passages in
underlain components do not become plugged with debris.

3. Backwash water source should be clean potable water containing no chemical other
than chlorine. If other chemicals are present, such as pipe corrosion inhibitors, they
could adsorb onto the media and shorten its life. Have Severn Trent Services review
any proposed chemical additions.

4. Hydrotest all piping and tanks.

5. Test all valves and calibrate control equipment.

6. Test backwashing sequence before adding gravel or media to absorber vessels.

7. Set backwash water rate at no less than 10 gpm/ft2 and no more than 13 gpm/ft2 with
the upper value preferred for initial backwash. It is very important that f lowmeter
calibration (mag meters excluded) be verified by an independent method such as rise
rate tests inside the empty absorber vessel (16 to 19.25 inches/minute) or in another
tank such as the backwash reclaim tank (rise rate diameter dependent).

8.

10. Control action should also be smooth when starting or stopping regular forward flow to
an absorber, again to prevent water hammer to the media or gravel. Water hammer
can crush the media over time.

Discard contaminated gravel. Add

12. Leave absorber vessels 2/3 full of water for media installation.

2.

11. Check stored support gravel for contamination.
support gravel and bacWvash as required.



DE Q 3:3933 E tT

1. All media is to be saturated fully with chlorine prior to being put into service. Media will
adsorb approximately 12-15 grams of free chlorine (C12) per cubic foot of media.

r d id
For calculating chlorine, saturation is assumed at 13.0 grams C12 per cubic feet of media

2.

EI: E330 EYE [IDE UDDI mm id TI OO UP UP [IDE i EYE

NSF approved 12.5% Sodium Hypochlorite should be used to saturate the media and is
added directly to the 2/3 full of water vessel.

3. Calculate the concentration of chlorine in ppm required for saturation in the vessel

approximateda. Volume of  media per vessel in cuf f . x 1.5 x 7.48 (gal/cuf t)
volume of water in the vessel

MFr
r

I
l cuff (media per vessel) x 13.0 glcuft (g Cl2 / cuff media)

gal. water per vessel

x 1000 (mg CI2 /g CI2)

x 3.78 (gal waters Liter)

Calculate the required gallons of 12.5% sodium hypochlorite solution to be
added per vessel

calculated ppm of free chlorine x gal. water per vessel

143,946 (conversion factor) - calculated ppm of free chlorine

Add the calculated gallons of 12.5% hypochlorite solution directly to the vessel and mix
with a shovel or rake. Allow for the solution to mix for 5-10 minutes. Water is ready for
the media to be added. All media must be submerged under water after adding.

ET ME T TD

5. Take care not to damage bag lifting loops with sharp edges from forklifts or from rough
handling. Bags with damaged lifting loops either must be debagged or remain on the
original pallet and be installed more slowly under careful supervision by cutting the
sides of the bag.

6. Crane straps or cables should be at least 10 feet long to prevent lif ting straps from
being at sharp angles during lifting. Four lifting cables or straps will be needed, one for
each bag lifting loop.

7. As bags are lif ted off pallets, sweep off any debris on the bottom of the bags. Small
abrasion tears from moving may be sealed with duct tape. If holes are due to animal or
insect infestation, the media may be contaminated and should be inspected carefully.

8. Position bag over the top manhole of the absorber vessel. Untie the elephant trunk that
is folded up on the bottom of the bag. A loop of rope may be tied around the trunk to
control the flow of media from the bag.

9. Dusk masks should be worn to avoid breathing the non-hazardous media dust.

10. Untie the first trunk seal cord, and extend the trunk into the manhole. Open the second
upper trunk seal cord, and allow the media to fall into the water inside the absorber. A
large funnel may be used but may not be necessary if the trunk extends down past the
manhole opening.

SORB 33®  Systems - E33 Media Handling

4.

b.
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11. Install the required number of bags of media.

12. Level the media in the vessel with a rake or shovel so that all the media is covered with
water. Close and seal the top manhole. Allow to soak at least 3 hrs, preferably
overnight, to allow the media to become saturated with chlorine and water.

EE 13J~ Ii l

1. Set up each absorber for backwash, Begin backwash water flow, ramping up smoothly
from zero to maximum flow over a 2 minute period.

2. Backwash the new media at up to 13 gpm/ft2 to remove fines. This process may take
20 minutes or longer the first time. Initial color of the water will be dark red just like the
media. Normal sized media will not be discharged if the correct backwash water rate is
used.

3. Take samples of dirty backwash water after backwash start at 1, 3, 5, 10, 15, 20, and
25 minute intervals (and perhaps longer) in clear sample bott les or other clear
containers to determine that full size media particles are not being discharged, and to
determine when the water clarity has improved as much as possible.

4. When two consecutive samples are nearly without color and are similar in appearance,
cease backwashing by smoothly ramping backwash water flow down to zero over a 2
minute period.

After initial backwash, it is recommended that initial media levels be checked in all of
the absorbers for future reference. The bed surface is leveled and media height is
expanded about 7% by backwashing, so future measurements should also be taken
after backwashing.

F TE [I E ' j |

3. High dif ferential pressure across the absorber can cause the media to be crushed.
Backwashes should be scheduled before dif ferential pressure reaches 10 psi or if
effluent arsenic begins to rise (evidence of channeling within the media).

4. When the predicted useful life of the media is approaching, check arsenic removal
performance more frequently.

1. After initial backwash, the absorber should be run in the forward flow mode at its normal
service flowrate with the initial effluent discarded to sewer, ditch or dirty backwash tank
for 3 to 5 minutes. This allows effluent turbidity to drop quickly to normal levels, and
prevents small particles loosened by backwashing to be discharged to the distribution
system. This is also recommended practice for subsequent backwashes as well.

2. Ongoing monitoring should include flow rate, influent and effluent arsenic concentration,
differential pressure across the media and amount of water treated (recorded in bed
volumes - volume the media bed displaces in an absorber).

Normal backwash water rate should be 11 gpm/ft2 for 12 minutes, with a forward rinse
at service flowrate for 2 minutes. Control should include a smooth 2 minute ramp up
from and down to zero flow.

SORB 33®  Systems - E33 Media Handling

5.

5.
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1. If an absorber is not to be used for a period of time, chlorinated influent with 5-10 ppm
free C12 should be run through the absorber about 15 minutes per week with the effluent
discarded to the dirty backwash tank.

2. For extended shutdown, add chlorine to the water on top of the media until a 5 mg/I
residual is obtained, then drain water down until 6 inches of water covers the media.
Check water for a residual every two months and add chlorine if it is below 0.5 mg/L.
Backwash the absorber before placing back in service.

ET mT L E T UE l l. E

Severn Trent Water Purif ication (STWP) process engineer should be onsite during media
installation, initial backwashing, and plant startup. Follow up plant inspection and consultation
with plant operators should be conducted by an STS engineer 2 months after startup, 6 months
after startup and then yearly. Startup and inspection services are currently available for $1 ,250
per day, plus expenses at cost. Typical startup time required, depending on number of
absorber vessels, is one day for media loading, one to two days for initial backwash, and two
days for initial operation, plus travel days. A typical inspection visit would require one to two
days onsite and two additional days for travel and written report.

Proper media storage, backwashing, operating practice, and experienced follow
up attention is required to maximize media performance and media life. Changes to these
procedures or recommendations could void the media performance warranty. Consult with
Severn Trent Services about any deviation from recommended practices.

E [IU
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l. Product and Company Identification

2. Hazards Identification

Emergency Overview

Color: Brown Form: solid Granules Odor: Odorless.
Product poses little or no hazard if spilled. May cause mechanical irritation (abrasion).

MATERIAL SAFETY DATA SHEET

LA~xEss
Energizing Chemistry

TRANSPORTATION EMERGENCYLANXESS Corporat ion
Product Safety & Regulatory Affairs
Ill RIDC Park West Drive
Pittsburgh, PA 15275-1112
USA

CALL CHEMTREC:
INTERNATIONAL:

(800)424-9300
(703) 527-3887

NON-TRANSPORTATION
LANXESS Emergency Phone:
LANXESS Information Phone:

(800)410-3063
(800) LANXESS

Product Name:
Material Number:
Color Index Name:
CAS-No.:
Formula:

BAYOXIDE E 33
2653218
Pigment Yellow 42
20344-49-4
FeOOH

Potential Health Effects

Primary Routes of Entry: Inhalation, Skin Contact, Eye Contact, Ingestion

Medical Conditions Aggravated by
Exposure:

Respiratory disorders

HUMAN EFFECTS AND SYMPTOMS OF OVEREXPOSURE

General Effects of Exposure
Acute Effects of Exposure
For Product: BAYOXIDE E_8
No applicable information was found concerning any adverse acute health effects from overexposure to this
product.

Chronic Effects of Exposure
For Product: BAYOXIDLE 33
No applicable information was found concerning any adverse chronic health effects from overexposure to
this product.

IMaterial Name; BAYOXIDE E 33 I
Page: 1 off Report Version: 1.1

Article Number; 2653218 I



3. Composition/Information on Ingredients

4. First Aid Measures

5. Fire-Fighting Measures

6. Accidental release measures

7. Handling and Storage

Carcinogenicity
No Carcinogenic substances as defined by IARC, NTP and/or OSHA

Hazardous Components
This material is not hazardous under the criteria of the Federal OSHA Hazard Communication Standard 29
CFR 1910.1200.

Eye Contact
In case of contact, flush eyes with plenty of lukewarm water. Get medical attention if irritation develops.

Skin Contact
In case of skin contact, wash affected areas with soap and water.

Inhalation
If inhaled, remove to fresh air. Get medical attention if irritation develops.

Ingestion
If ingested, do not induce vomiting unless directed to do so by medical personnel. Get medical attention.

Suitable Extinguishing Media: Material is not combustible. Use extinguishing media suitable for
other combustible materials in the area.

Special Fire Fighting Procedures
Firefighters should be equipped with self-contained breathing apparatus to protect against potentially toxic
and irritating fumes.

Spill and Leak Procedures
Spills should be swept up and placed in appropriate containers for disposal. Clean up promptly by scoop or
vacuum. Avoid creating dusty conditions.

Storage Period
Unlimited in tightly closed containers.

Handling/Storage Precautions

| Material Name: BAYOXIDE E 33 I
Page: 2 off Report Version: 1.1

Article Number: 2653218 I



8. Exposure Controls / Personal Protection

9. Physical and chemical properties

10. Stability and Reactivity

Handle in accordance with good industrial hygiene and safety practices. Wash thoroughly after handling.
Keep container closed when not in use. Avoid breathing dust.

Further Info on Storage Conditions
Material can be stored safely at ambient temperatures.

Country specific exposure limits have not been established or are not applicable

Industrial HygieneNentilation Measures
Under normal conditions of use, special ventilation is not required.

Respiratory Protection
Although no exposure limit has been established for this product, the OSHA PEL for Particulates Not
Otherwise Regulated (PriOR) of 15 mg/m3 - total dust, 5 mg/m3 - respirable fraction is recommended. In
addition, the ACGIH recommends 3 mg/m3 - respirable particles and 10 mg/m3 - inhalable particles for
Particles (insoluble or poorly soluble) Not Otherwise Specified (PrOS)., The following respirator is
recommended if airborne concentrations exceed the appropriate standard/guideline., NIOSH approved, air-
purifying particulate respirator with N-95 filters.

Eye Protection
safety glasses.

Skin and body protection
No special skin protection requirements during normal handling and use.

Additional Protective Measures
Employees should wash their hands and face before eating, drinking, or using tobacco products. Educate
and train employees in the safe use and handling of this product.

Form:
Appearance:
Color:
Odor:
pH:
Melting Point:
Flash Point:
Lower Explosion Limit:
Upper Explosion Limit:
Vapor Pressure:
Specific Gravity:
Solubility in Water:
Autoignition Temperature:
Viscosity, Dynamic:
Bulk Density:

solid
Granules
Brown
Odorless
4 - 8 @ 50 g/l
Begins at 1,000 °C (1,832 °F)
not applicable
Not Established
Not Established
not applicable
4 - 5  @ 2 0 °c ( 6 8 °F )
Insoluble
Not Applicable
not applicable
300 - 1,000 kg/m3

Hazardous Reactions

| Material Name: BAYOXIDE E 33 I
Page: 3 off Report Version: 1.1
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ll. Toxicological Information

12. Ecological Information

Hazardous polymerization does not occur.

Stability
Stable

Conditions to avoid
At temperatures greater than 356 F (180 C) the product will be converted to Fe203.

Toxicitv Data for BAYOXIDE E 33
Acute Oral Toxicity
LD50: > 5,000 mg/kg (Rat)

Skin Irritation
rabbit, Non-irritating

Eye Irritation
rabbit, Non-irritating

Toxicitv Data for C.I. Pigment Yellow 42
Acute Oral Toxicity
LD50: > 5,000 mg/kg (Rat)

Skin Irritation
rabbit, Non-irritating

Eye Irritation
rabbit, Non-irritating

Carcinogenicity
Rat, Male/Female, intraperitoneal, 8 w,
ambiguous

Ecological Data for BAYOXIDE E 33
Acute and Prolonged Toxicity to Fish
LCO: > 1,000 mg/I (Golden ore (Leuciscus ides))

Toxicity to Microorganisms
NOEC: > 1,000 mg/1, (Pseudomonas putin)

Ecological Data for C.l. Pigment Yellow 42
Acute and Prolonged Toxicity to Fish
EC50: > 1,000 mg/l (Golden ore (Leuciscus ides), 48 h)

Toxicity to Microorganisms
> 10,000 mg/1, (Pseudomonas putin)

IMaterial Name; BAYOXIDE E 33 I
Page: 4 off Report Version: 1.1

Article Number: 2653218 I



13. Disposal considerations

14. Transportation information

15. Regulatory Information

Waste Disposal Method
Waste disposal should be in accordance with existing federal, state and local environmental control laws.

Empty Container Precautions
Recondition or dispose of empty container in accordance with governmental regulations.

Land transport (DOT)
Non-Regulated

Sea transport (IMDG)
Non-Regulated

Air transport (IQAO/IATA)
Non-Regulated

United States Federal Regulations

OSHA Hazcom Standard Rating: Non-Hazardous

US. Toxic Substances Control Act: Listed on the TSCA Inventory.

US. EPA CERCLA Hazardous Substances (40 CFR 302):
Components
None

SARA Section 311/312 Hazard Categories:
Non-hazardous under Section 311/312

US. EPA Emergency Planning and Community Right-To-Know Act (EPCRA) SARA Title III
Section 302 Extremely Hazardous Substance (40 CFR 355, Appendix A):
Components
None

US. EPA Emergency Planning and Community Right-To-Know Act (EPCRA) SARA Title III
Section 313 Toxic Chemicals (40 CFR 372.65) - Supplier Notification Required:
Components
None

US. EPA Resource Conservation and Recovery Act (RCRA) Composite List of Hazardous Wastes
and Appendix VIII Hazardous Constituents (40 CFR 26l):
If discarded in its purchased form, this product would not be a hazardous waste either by listing or by
characteristic. However, under RCRA, it is the responsibility of the product user to determine at the time

| Material Name: BAYOXIDE E 33 I
Page: 5 off Reporl Version: 1.1

Article Number: 2653218 I



16. Other Information

Health l
Flammabili 0
Reactivity 0
Other

Health l
Flammability 0
Physical Hazard 0

of disposal, whether a material containing the product or derived from the product should be classified as a
hazardous waste. (40 CFR 261 .20-24)

State Right-To-Know Information
The following chemicals are specifically listed by individual states, other product specific health and safety
data in other sections of the MSDS may also be applicable for state requirements. For details on your
regulatory requirements you should contact the appropriate agency in your state.

Potential exposure to the California Proposition 65 chemicals in this product have been determined to be
below the No Significant Risk Level (NSRL)., The concentrations reported below in units of parts per
million (ppm) or parts per billion (ppb) are maximum values.

Massachusetts, New Jersey or Pennsylvania Right to Know Substance Lists:
Weight  % Components CAS-N
I  -  100% C.l. Pigment Yellow 42 20344-49-4

MA Right to Know Extraordinarily Hazardous Substance List:
Weight % Co_mponents
25 ppm Arsenic
350 ppm Chromium
200 ppm Nickel (Ni)

CAS-Ng.
7440-38-2
7440-47-3
7440-02-0

California Prop. 65:
To the best of our knowledge, this product does not contain any of the listed chemicals, which the state of
California has found to cause cancer, birth defects or other reproductive harm.

NFPA 704M Rating

0=Insignificant l=slight 2=Moderate 3=High 4=Extreme

HM1s Rating

0=Minimal l=slight 2=Moderate 3=Serious 4=Severe
* = Chronic Health Hazard

LANXESS Corporation's method of hazard communication is comprised of Product Labels and Material
Safety Data Sheets. HMIS and NFPA ratings are provided by LANXESS Corporation as a customer
service.

Contact Person:
Telephone:
MSDS Number:
Version Date:
Report Version:

Product Safety Department
(800) LANXESS
000000004623
04/01 /2005
1.1

| Material Name: BAYOXIDE E 33 I
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This information is furnished without warranty, express or implied. This information is believed to be
accurate to the best knowledge of LANXESS Corporation. The information in this MSDS relates only to
the specific material designated herein. LANXESS Corporation assumes no legal responsibility for use of
or reliance upon the information in this MSDS.

I Material Name: BAYOXIDE E 33 I
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Technical Oxide

Granules

Synthetic iron hydroxide FeOOH

2034-4-49-4

Type

Delivery form

Chemical class

CAS-No.

Technical Data min max Test method
70

0.4

120

DEN 55913 (1972)

DEN ISO 787 part 11 (1995)

DIN 66131 (1993)

as per DIN EN lSO 787 Tell 3 (1995)

Test method SSP 27472

Test method K006-00

Test method K006-00

0.6

200

1.0

20

20

5.0

Fe,O-Content

Bulk Density [g/cm ]

Specific Surface Area [m*/g]

water-soluble content [%]

Water content (ex works) [%]

Sieve analysis < 0.5 mm [%]

Sieve analysis > 2.0 mm [%]

Trace elements min max Test methods
350

10

100

250

100

3000

300

3

100

Atomic spectroscopy

Atomic spectroscopy

Atomic spectroscopy

Atomic spectroscopy

Atomic spectroscopy

Atomic spectroscopy

Atomic spectroscopy

Atomic specxrosoopy

Atomic spectroscopy

AI [mg/kg]

Ba [mg/kg]

Co [mg/kg]

Cr Imp/ks]
Cu [mg/kg]

Mn [mg/kg]

Ni [mg/kg]

Pb [mg/kg]

Zn [mg/kg]

Test method

3.6 as per DIN EN ISO 787 Tell 10 (1995)Density [g/ml]

lANXFSS
Energizing Chemistry

Product Information

Bayoxide E 33®

Description

Specification

Informative technical data (guide values)

1 /3

Edition: 2006-09-25
Previous Edition Not available



500-kg-bulk bag

Protect against weathering. Store in a dry place and avoid extreme fluctuations in temperature.

Avoid crushing the granules.

Special conditions for opened packaging: Close bags after use to prevent the absorption of moisture and
contamination.

interfering ions, the pH of the water and other factors may influence the performance of Bayoxide E 33. The
user of the product is responsible for monitoring the quality of the treated water to ensure that it complies with
local regulations.

The product must not be used for the treatment of water at a pH below 5 and above 10.

The product is not classified as dangerous under the relevant EC Directives and corresponding national
regulations valid in the individual EU member states. it is not dangerous according to transport regulations.

in countries outside the EU, compliance with the respective national legislation concerning the classification,
packaging, labeling and transport of dangerous substances must be ensured.

The safety data sheet should be observed. This contains information on handling, product safety and
ecology.

411144Safety data sheet no.:

1ANXESS
Energizing Chemistry

Bayoxide E 33®

Packaging

Transport and storage

Restrictions in usage

Safety

2/3

Edition 2006-09-26
Previous Edition Not available



The spent media is to be disposed of in approved landfills provided local regulations are observed. The
media is educated from the absorber vessel into a purpose built tanker. Operators should confirm that they
can meet any local landfill tipping conditions.

For disposal within EC, the appropriate code according to the European Waste Catalogue (EWC) should be
used.

I 1--1

lANXESS
Energizing Chemistry

Bayoxide E 33®

Disposalof waste product

3/3

This information and our technical advice - whether verbal, in writing or by way of trials - are given in good faith but without
warranty. and this also applies where proprietary rights of third parties are involved. Our advice does not release you from the
obligation to check its validity and to test our products as to their suitability for the intended processes and uses. The
application, use and processing of our products and the products manufactured by you on the basis of our technical advice are
beyond our control and therefore, entirely your own responsibility. Our products are sold in accordance with the current version
of our General Conditions of Sale and Delivery

LANXESS Deutschland GmbH
Business Unit
Inorganic Pigments
D-51369 Leverkusen

Edition: 2006-09-28
Previous Edition. Not available
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NSF Certified Products - Public Water Supply System Components Page 1 off

Close air
return to

NSF Product and Service Listings

These Listings were Last Updated on Thursday, May 06, 2004 at 4:15 AM Eastern Time.
Please contact N_SF International to confirm the status of any Listing, report errors, or make
suggestions.

Warning: NSF is concerned about fraudulent downloading and manipulation of website text. If you have
received this listing in hard copy, always confirm this certification/listing information by going directly to
http://wv nsf.org/Cer;t ed/PwsComQgnents/Listings.a§_p?TradeNam__Ebay& for the latest most accurate
information.

EE
EMU] QED'

EEEEEE EE
DEE M W

NOTE: Unless otherwise indicated for Materials, Certification is only for the Water Contact
Material shown in the Listing. Click here for a list of Abbre\dations used_in these Listings.
aan eal n avs i u l w

BAYER AG

RHEINUFERSTRASSE 7-9
BUILDING 54
KREFELD, 47812
GERMANY
49 2151 88 3790

Facility : KREFELD, GERMANY

Process Media

Trade Designation Size

Water
Contact
Temp

Water
Contact
Material

Adsorption
Bayoxide E33[l ] 0.5 mm - 2 mm CLD 23 NA

[l] The Car unification of this media is only for applications with minimum flow
greater than or equal to 0.025 rpm per pound of media.

NOTE: Certified for water treatment plant applications.
This product has not been evaluated for point of use applications .

http://www.ns£org/Certified/PwsComponents/Listings.asp'?TradeName=bay&StandardExt=... 5/6/2004
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NSF Certified Products - Public Water Supply System Components Page 2 of 2

Number of matching Manufacturers is I
Number of matching Products is 1
Processing time was 0 seconds

I•

•

•

•

Search unslings
NewsRoom |
About NSF
Careers I
NSF Mark |
Client Log-In

I

I•

•

•

•

•

Privacy Policy
Site Map |
Bequest InfQ
CQntaQt Us
Copyright ©2004 NSF International.

I
I

http://www.nsf.org/Certified/PwsComponents/Listings.asp'?TradeName=bay&StandardExt=... 5/6/2004
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Appendix F Component O&M and Information

1

2.

3.

4.

5.

6.

7.

Bag Filter

Chlorination Shed

Chlorine Metering Pumps

Float Switch

Level Transmitter

Pressure Switch

Recycle Pump



Pressure Switch

Contractor:
Felix Construction Company
1326 W Industrial Dr
Coolidge, AZ 85142
Ph: (480)464-001 l
Ft: (480)464-0078
www.felixconstruction.com
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BDURDON
TUBE
MATERIAL

ADJUSTABLE
OPERATING

RANGE (PSIG)

SNAP ACTION SWITCH - SPDT
15A @ 120/240 MAc

SNAP ACTION SWITCH - SPDT
15A @ 120/240 MAc

MERCURY SWITCH - SPDT
PA @ 12IJV., ZA @ 240V. AC/DC

FIXED
DEADBAND PSIG MODEL NUMBER

M I N I M U M
DEADBAND PSIG MODEL NUMBER

M I N I M U M
DEADBAND PSIG MODEL NUMBER

BRASS

0-30" Hg. Vac. 3" Hg. Vac. DS-7231-153-2* 9" Hg. Voc. DA-7031-153-2* 2" Hg. Vac. DA-31 -153-2*
1/8-15 1.5 DS-7231-153-1 4 DA-7031-153-t 1 DA-31-153-1
1/8-20 1.5 DS-7231-153-3A 4 DA-7031-153-3A 1 DA-31-153-3A
1-35 1.5 DS-7231-153-4 5 DA-7031-153-4 1.75 DA-31-153-4
2-60 2 DS-7231-153-5 6 DA-7031-153-5 3 DA-31-153-5
5-100 2.5 DS-7231-153-6 g DA-7031-153-6 3,75 DA-31-153-5
5-150 3 DS-7231-153-7 16 DA-7031-153-7 6 DA-31-153-7
10-200 4 DS-7231-153-8 16 DA-7031-153-8 8 DA-31-153-8
10-300 5 DS-7231-153-9 25 DA-7031-153-9 12 DA-31-153-9

403SS

2-60 3 DS-7221-153-5S g DA-7021-153-5S 4 DA-21-153-5S
5-100 3.5 Ds-7221-153-ss 13 DA-7021-153-6S 6 DA-21-15a-6s
10-200 4 DS-722t-153-8S 15 DA-7021-153-8S 8 DA-21-153-88
10-300 6 DS-7221-153-QS 19 DA-7021-153-9s 14 DA-21-153-98
25-600 10 DS-7221-153-10S 45 DA-7021-153-10s 25 DA-21-153-10S

100-1500 30 DS-7221-153-12S 130 DA-7021-153-12S 90 DA-21-153-12S
500-5000 200 DS-7221 -153-15S* 900 DA-7021 -153-15S* 450 DA-21 -153-15S*

316SS
10-150 4 DS-7241-153-24E 11 DA-7041 -153-24E 6 DA-41-153-24E
10-300 8 DS-7241-153-9E 28 DA-7041-153-QE 18 DA-41-153-9F

Customers tell us that this is the best pres-
sure switch made. Our most popular, Model
DA combines extremely high sensitivity and
repeatability with easily adjustable set and
reset points through non-interactive external
adjustments. Visible calibrated dial for set-
points and on/off indicator to indicate switch
actuation are included. Choose either high
current snap-switch or hermetically sealed
contact mercury switch. The DS Model has a
fixed headband.
FEATURES

DA Series is equipped with two external adjust-
ments. One sets high pressure operating point, the
other sets reset point. Dead band, or the difference
between set and reset points is adjustable over the
full scale. DS Series has a single external adjust-
ment and fixed headband.
Visible calibrated dial, on/off indication.
SPDT snap-action or sealed mercury switches.
Minimum headband obtainable at any point in range,
Pressure Ranges vacuum to 5000 psig.
U.L. and C.S.A. listed. Many models FM listed.

in bold

J`-._
Mercold@

l1..l-'

Series
DA/DS

Visible selneinl, alliuslahle lleallhaml, snap action switch
pressure ranges In 5111111 psi

Suellen Tulle Pressure Swilehes c e

he he

Pressure switch shall be Mercoid Series DA op
erased by a (brass) (type 316 stainless steel)
(type 403 stainless steel) Bourdon tube actuating
a (mercury switch) (snap-switch). Switch shall
have headband fixed or adjustable up to a maxi-
mum of 100% of switch range. Switch shall have
calibrated dial and one or two pointers indicat-
ing set and reset points. Switch shall have visible
on/off indication. Setpoints shall be adjustable
without removing switch cover or shutting down
process.

Max.  Temperature: 180°F  F or  h igher  t em pera t u re
media  app l ica t ions ,  a  remote  connec t ion  or  s iphon
(pigtail) should be used.
Pressure Connection: 1/4" NPT. (1/2" on range 15S).
Housing: pressed steel with transparent cover.
W i r ing Connections: 3 screw type.
Wetted Parts: same as Bourdon tube material.
Weight: 4 lb. (std), 6 lb. (wee-proof), 8 lb. (exp-proof).
Max. Press.: Max. adjustment operat ing range.

Suggested Specification

PHYSICAL DATA

Types DAW, DSW, DRW

E x p l o s i o n - p r o o f
Types DAH, DRH, DSH

Weather-Proof

I Ii
?;=.r4

31r2 . M Y 1
(23 STD 13,132 DID
MOUNTING HOLES

|

REARMOUNTING
FLANGE 91203 DID

120 DN
ElT"2 DIA BOLT

ADJUSTMENTS

G A S K E T

15»1ff-J;

213 r

4 3 4 6

F M

i

5

r ~  2 9 1 5

'IM

8

" " -1th
CONDUIT

HUB

STOCKED MODELS

Additional features available on special order, include other electrical ratings and circuits, lower minimum differentials, special housings, diaphragm seals and
manual reset. For severe vibration, a special Delrin Bushed Movement is available.
*Range 2 and 15S not FM approved. Other ranges FM approved. For FM approved models specify DAF or DSF Example DAF-31-153-1.

Dwyer Instruments, Inc. PO. Box 373/Michigan City, Indiana 46361/Phone 219 879-8000lFax 219 872-9057 - U.K. Phone (01494)-461707 - Australia Phone (02) 9756»5355 4



BOURDON
TUBE
MATERIAL

ADJUSTABLE
OPERATING

RANGE (PSIG)

MERCURY SWITCH .- SPST - HIGH CURRENT
10A @ 120V., PA @ 24lJV. AC/DC

MERCURY SWITCH -SPST- Low DEADBAND
PA @ t2GVAC. 2A @ 240VAC. 2.5A @ 12l]vDc

MINIMUM
DEADBAND PSIG

OPEN ON mc.
MODEL NUMBER

CLOSE UN INC.
MODEL NUMBER

MINIMUM
DEADBAND PSIG

OPEN ON INC.
MODEL NUMBER

CLOSE ON INC.
MODEL NUMBER

BRASS

0-30" HQ Vac. 2" Hg. Voc. DA-31-2-2* DA-31-3-2* 1'Hg. Voc. DA-531-2-2* DA-531-3-2*
1/8-T5 1 DA-31 -2-1 DA-31-3-1 0.5 DA-531 -2-1 DA-531-3-1
1/8-20 1 DA-31-2-3A DA-31-3-3A 0.5 DA-531 -2-3A DA-531-3-SA
1-35 1.75 DA-31-2-4 DA-31-3-4 0.75 DA-531-2-4 DA-531-3-4
2-60 3 DA-31-2-5 DA-31-3-5 1.0 DA-531-2-5 DA-531-3-5
5-100 3.75 DA-31-2-5 DA-31-3-6 2.0 DA-531-2-6 DA-531-3-6
5-150 6 DA-31-2-7 DA-31 -3-7 3.0 DA-531-2-7 DA-531-3-7
10-200 8 DA-31-2-8 DA-31 -3-B 3.5 DA-531-2-8 DA-531-3-8
10-300 14 DA-31-2-9 DA-31-3-9 6.0 DA-531-2-9 DA-531-3-9

403SS

2-60 4 DA-21-2-5S DA-21-3-5S 2.5 DA-521-2-SS DA-521-3-5S
5-100 6 DA-21-2-GS DA-21-3~6S 3.0 DA-521-2-GS DA-521-3-6S
10-200 8 DA-21 -2-BS DA-2t-3-8S 4.0 DA-521-2-SS DA-521-3-8S
10-300 14 DA-21 -2-9S DA-21-3-SS 7 DA-521-2-QS DA-521-3-9S
25-600 25 DA-21-2-10S DA-21-:3-10S 15 DA-521 -2-1 US DA-521-3-10S

100-1500 Q0 DA-21-2-12S DA-21-3-12S 50 DA-521-2-125 DA-521-3-12s
500-5000 450 DA-21 -2-1 SS* DA-21 -3-1 as* 200 DA-521-2-15S* DA-521-3-15S*

316SS
10-150 6 DA-41-2-24E DA-41-3-24E 3.0 DA-541-2-24E DA-541-3-24E
10-300 18 DA-41-2-9E DA-41-3-9E 5 .0 DA-541-2-95 DA-541-3-9E

BDlltd0l1
Tube
Material

Adiustahle
Operating

Range (PSIG)

SNAP ACTION SWITCH -- SPDT
15A @ 120/240 VAC

SNAP ACTION SWITCH - SPDT
15A @ 120/240 VAC

MERCURY SWITCH .. SPDT
PA @ 120V. PA @ 240V. AC/DC

Fixed
Deadband PSIG Model Number

Minimum
Dead band PSIG Model Num fer

Minimum
Dead band PSIG Model Number

BRASS

0-30" Hg. Voc. 3" Hg. Vac. DSW-7233-153-2* 9" Hg. Voc. DAW-7033-153-2* 2" HQ. Voc. DAW-33-153-2*
1/8.15 1.5 DSW-7233-153-1 4 DAw-7033-153-1 1 DAW-33-153-1
1/8-20 1.5 Dsw-7233-153-3A 4 DAW-7033-153-3A 1 DAW-33-153-3A
1-35 1.5 DSW-7233-153-4 5 DAW-7033--53-4 1 .75 DAW-33-153-4
2-60 2 DSW-7233-153-5 6 DAW-7033-153-5 3 DAW-33-153-5

5-100 2 .5 Dsw-7233-153-6 9 l]AW-7033.153.6 3.75 DAW-33-153-6
5-150 3 DSW-7233-153-7 16 DAW-7033-153-7 6 DAW-33-153-7

10-200 4 DSW-7233~153-8 16 DAW-7033-153-8 8 DAW-33-153-8
10-300 5 DSW-7233-153-9 25 DAw-7033-153-9 14 DAW-33-153-9

403SS

2-60 3 DSW-7223-153-5S g DAW-7023-153-SS 4 DAW-23-153-5S
5-100 3 .5 DSW-7223-153-6S 13 DAW-7023-153-GS 6 DAW-23-153-ES

10-200 4 DSW-7223-153-85 15 DAw-7023-153-8s 8 DAW-23-153-8S
10-300 6 DSW-7223-153-9S 19 DAW-7023-153-9S 14 DAW-23-153-9S
25-600 10 DSW-7223-153-10S 45 DAW-7023-153-10S 25 DAW-23-153-10S

100-1500 3 0 DSW-7223-153-12S 130 DAW-7023-153-12S 9 0 DAw-23-153-125
500-5000 200 DSW-7223-153-15S* 900 UAW-7023-153-15S* 4 5 0 DAW-23-153-15S*

316SS
10-150 4 DSW-7243-153-24E 11 DAW-7043-153-24E 6 DAW-43-153-24E
10-300 8 DSW-7243~153~9E 28 DAW-7043-153-9E 1 8 DAW-43-153-QE

BOURDON
TUBE
MATERIAL

ADJUSTABLE
OPERATING

RANGE (PSIG)

SNAP ACTION SWITCH - SPDT
15A @ 120/240 MAc

SNAP ACTION SWITCH - SPDT
15A @ 120/240 MAc

MERCURY SWITCH -SPDT
4A @ 120V., 2A @ 24l]V. AC/DC

FIXED
DEADBAND PSIG MODEL NUMBER

MINIMUM
DEADBAND PSIG MODEL NUMBER

MINIMUM
DEADBAND PSIG MODEL NUMBER

BRASS

0-30" Hg. Vac. 3" HQ- Vac. DSH-7231-153-2* 9" HQ- Vac. uAH-7031-153-2* 2" Hg. Voc. DAH-31-153-2*
1/8-15 1 .5 DSH-7231--53-1 4 DAH-7031-153-1 1 uAH-31-153-1
1/8-20 1 .5 DsH-7231-153-3A 4 DAH-7031-153-3A 1 DAH-31-153-3A
1-35 1.5 DSH-7231-153-4 5 DAH-7031-153-4 1.75 DAH-31-153-4
Q-E30 2 DSH-7231-153-5 6 DAH-7031-153-5 3 uAH-31-153-5

5-100 2.5 DsH-7231-153-6 g uAH-703t-153-6 3.75 DAH~31-153-6
5-150 3 DSH-7231-153-7 16 DAH-7031-153-7 6 uAH-31-153-7

1()-200 4 DSH-7231-153-8 16 DAH-7031-153-8 8 DAH-31-153-8
10-300 5 DSH-7231-153-9 25 DAH-7031-153-9 14 DAH-31-153-9

4l]3SS

2-60 3 DSH-7221-153-5S 9 DAH-7021-153-5s 4 DAH-21-153-5S
5-100 3 .5 DSH-7221-153-6S 13 DAH-7021-153-SS 6 DAH-21-153-GS

10-200 4 DSH-7221-153-8S 15 DAH-7021-153-8S 8 DAH-21-153-8S
10-300 6 DSH-7221-153-9S 19 DAH-7021-153-9S 14 DAH-21-153-Qs
25-600 10 DsH-7221-153-10s 4 5 DAH-7021-153-10S 25 DAH-21-153-ws

100-1500 3 0 DsH-7221-153-12s 130 DAH-7021-153-12S 90 DAH-21-153-12S
500-5000 200 DSH-7221-153-15S* 900 DAH-7021 -153-15S* 4 5 0 DAH-21-15:3-15S*

316SS
10-150 4 DSH-7241-153-24E 11 DAH-7041-153-24E 6 DAH-41-153-24E
10-300 8 DSH-7241-153-9E 28 DAH-7041-t53-QE 18 DAH-41-153-9E

STOCKED MODELS High Current Capacity or Extra Low Deadband Mercury Switches (SPST)in bold t F

TAls0 available in Weather-proof (DAW-33) or Explosion-pr0of (DAH-31) Housings.
*Range 2 and 15S not FM approved. Other ranges FM approved. For FM approved models specify DAF or DSF. Example oAF-31-2-1.

i n  b o l dSTOCKED MODELS Weather-proof Models

*Range 2 and 15S not FM approved. All other DAW ranges are FM approved.

P O P U L A R  M O D E L S E x p l o s i o n - p r o o f  M o d e l s

*Range 2 and 15S not FM approved. Other ranges FM approved. For FM approved models specify DAHF or DSHF. Example DAHF-31-153-1.

5 Dwyer Instruments, Inc. PO. Box 373lMichigan City, Indiana 46361IPh0ne 219 B79-B000lFaX 219 B72-9057 | U.K. Phone (01494)-481707 a Australia Phone (02) 9756-5355
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Series
DA/DS Suellen Tube Pressure Switches

Type DA
Adjustable Deadband, Fully Automatic,

Double Adjustments

Type DR
Semi-Automatic, Manual Reset,

Single Adjustment

VISIBLE
CALIBRATED
DIAL

VISIBLE
CALIBRATED
DIAL

xi

Snap
Action
Switch

Manual
Reset

DOUBLE
EXTERNAL
ADJUSTMENTS

RESET

SINGLE
ADJUSTMENT

(-2 or -3
circuits only)

z

SWITCH
INDICATOR

VISIBLE
CALIBRATED
DIAL

DOUBLE
EXTERNAL
ADJUSTMENTS

Mercury
Switch
Contact

Equipped with a single adjustment for setting operating
point to operate the circuit automatically upon a pressure
increase or decrease. Pushbutton reset must be operated
manually to restore the circuit to original position after
automatic operation. Suffix "L," i.e. DR-31-153L denotes
control will operate automatically on increase, suffix "U"
denotes control will operate automatically on decrease.

Equipped with two external adjustments, one for setting
high pressure operating point, the other for setting low
pressure operating point. Deadband, or the difference be-
tween high and low setpoints, is adjustable over full scale.
Mercoid's most popular operating mode, available on most
Series D pressure and temperature controls.

Type DL
Semi-Automatic, Manual Lock Reset,

Single Adjustment

VISIBLE
CALIBRATED
DIAL

Manual
Lock
ResetRESET
(-2 or -3
circuits only)

Type DS
Fixed Dead band, Fully Automatic,

Single Adjustment

SINGLE
EXTERNAL
ADJUSTMENT

VISIBLE
CALIBRATED
DIAL Snap

Action
SwitchSINGLE

EXTERNAL
ADJUSTMENT

Equipped with a single adjustment for setting operating
point. Control will operate at setpoint only upona decrease
in pressure. Manual lock feature permits circuit to be reset
and locked in position. Lock remains in effect until pres-
sure rises above control setting. Lock then releases and
circuit is held in reset position until further automatic op-
eration upon pressure decrease.

Type D-400, DA-7400Mercury
Switch
Contact

Two-Stage, Fully Automatic, 2 Set Pts.

f

SWITCH
INDICATOR

VISIBLE
CALIBRATED
DIAL

SINGLE
EXTERNAL
ADJUSTMENT

at

Provides two stage control by
actuating one circuit upon a rise
or fall in pressure and a second
circuit on a further rise or fall.
Each setpoint has a fixed dead-
band.

Equipped with single adjustment for setting operating
point only. A single pointer on scale sets pressure point
at which switch action occurs. Fixed headband is factory
set and cannot be altered in the field. Available on series
D-200, D-7200 and D-9200 only.

4

4

Dwyer instruments, Mc. P.O. Box 3'/3lMichigan City, Indiana 46361lphone 219 879-8000/Fax 219 872-9057 I U.K. Phone (01494)-461707 I Australia Phone (02)9756-5355 6
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Series
DA Beurden Tulle Pressure Swilehes

General Data and Aeeesseries
FEATURES PHYSICAL DATA Suggested Specification
External Setpoints
Deadband Adjustable (over 100% of scale)

of* Fixed
Visible Calibrated Dial, PsI/kg
Visible Operation
On/Off Indication
Repeatability i 1% of full scale
Minimum Deadband Obtainable at any

Point in Range
Welded Stainless Steel Bourdon Tubes

Provide Reduced Chance of Leakage in
Case of Fire

Pressure Ranges to 8000 psig
UL, CSA Listed (most models, features)

Max. Temp.: 180°E For higher media appli-
cations, a remote connection or siphon (pig-
tail) should be used.

Pressure Connection: 1/4" NPT std. 1/2"
NPT on range 15S, 16S

Wetted Parts:Same as bourdon tube mater-
iaI except range 23K, 24K, PK.

Weight: 4 lb. std., 6 lb. weatherproof 8 lb.
exp. proof

Max. Press.: Max. adjustment operating
range. Use of a surge tank, snubber of capil-
lary tubing connection is recommended
where pulsation, pressure surge or water
hammer may occur.

Pressure switch shall be Mercoid Series
DA operated by a (brass) (type 316 stain-
less steel) (type 403 stainless steel) Bour-
don tube actuating a (mercury switch)
(snap-switch). Switch shall have dead-
band adjustable up to a maximum of
100% of switch range. Switch shall have
calibrated dial and two pointers indicat-
ing set and reset points. Switch shall have
visible on/off indication. Setpoints shall
be adjustable without removing switch
cover or shutting down process.

Mounting Flange Breathers & Drains
For Surface Mounting
(Field Installation)

STANDARD BREATHER

Factory Mutual
Approved Series D
Pressure Switches

F M
For DA, DAF, DS, DSF, DR, DRF
and DL controls only. May be or-
dered separately for field installa~
son.

STANDARD DRAIN

Part No. 17-26
(except on 15S, 16S)
Part No. 17-31
(for range 15S, 16S only) Miscellaneous

Mounting Bracket

For Class I, Groups C, D and Class
II, Groups E, F, G (water only) .
Mercoid s.s. drains are flametight,
but not watertight which permits
water to escape continuously.

Mercoid s.s. breathers include a
weber shedding cap and provide efi
festive case ventilation.

Oxygen & AcetyleneService
Spec. 23444

Fungus Proof
Spec. 23720

FM Approval -
DAE DRE DSF

Cover Over
External
AdjustmentsFor use with standard NEMA 1 en-

closure general purpose controls
only: Series DA, DAR DS, DSE DR,
DRF, DL. Note: not adaptable for
Range 15S and 16S.

For Series DAH, DAHF, DRH,
DRHF, DSH, DSHF.
Part No. 42-274 - Standard
drain.

Standard
DELRIN* Bushed Movement "B"

Part No. 33-25
Part No. 42-276
breather. *Registered Trademark of E.I. DuPont dh Nemours & Co.

Conduit Hub

DELRIN PINPIVOT POINT
BEARINGS,
TOP & BOTTOM,
BUSHED WITH OELRIN

For Series DAE, DRE.
Part No. 42-275 .- Drain with
1/4" connection.
*PartNo. 42-276- Standard
breather with 1/2" connection.
*Part No. 42-279 .- Reducer
(3/4" to 1/2") for breather.
*Breather and reducer must be or»
deed together

BAR LINK
DELRIN BRUSHED

For 1/2" rigid conduit. Mercury
switch type controls with standard
general purpose NEMA-1 or optional
weather-resistant NEMA-3 or
NEMA-4 enclosures are suitable for
Class 1, Div. 2 applications when or-
dered with this hub. Available for DA
Series.

SWITCH CARRIER
STOP POST SLEEVED
WITH DELRIN

Part No. 42-413

PIVOTAL END
BEARING &

CONNECTION
BAR PIN OF

DELR!N
DELRIN PIN

Remote Connections

Pigtail Siphon

5 I

Part No. 49-62HP- 6 ft. cop-
per remote connection, 2500
psig max.

Part No. 49-210 12 ft, 316
s.s. connection with 303 s.s.
fittings, 3000 psig max.

1/4" NPT

Recommended for steam applica-
tions 35 psig or higher. For Series
D-30, D-530, D-230, D-7030, D-'7230
pressure controls. Please specify.

. 4 9 3

Provides longer service life for Series
D pressure  and temperature  con-
trols, Vibration and pWsation are the
prime causes of control wear. Almost
all types of wbration will have some
effect on the life and continued ac-
curacy of controls.

points, the control mechanism is dh
signed to incorporate Dedrin bushed
movements at each possible wear
point. Also for environments where
corrosion may be a factor.

Part No.42-58 2000 psig
max.

To Qffset the wearing of metal sux-
faces found in bearings and pivot

Add Letter B After Type
and Suffix Nos.Example:
DS-221-2B, DA-31-3B,
DAH-41 -SB.

7 Dwyer instruments, Inc. PO. Box 373lMichigan City, Indiana 46361/Phone 219 879-8000/Fax 219 872-9057 I U.K. Phone (01494)-461707 I Australia Phone (02) 9756-5355
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Types MSAG
Drawing No. 2305

Types DA, DS, DR, DL
Drawing No. 1000B

Diaphragm Seal

General Purpose

'Q

.-l`-..
Mercold""

l-u-l

HOLES FOR
FLANGE SCREWS

5-3/4" DIA.

4" DIA

1/2" CONDUIT
CONNECTION

DA22
DA32
DA42

au-

1/4" NPT FLUSHING
CONNECTION
PROCESS CONNECTION
1/4", vs". 1", 1.v2" NPT

G e n e r a l
P u r p o s e
NE MA  1  E nc l os u re

D A 2 1
D A 3 1
D A 4 1

;
Q
'T

-- TO

pp f*1

Series
DA

4 ' k g *~aJ

1-1/8"

I -
D.
2

81;
F "

j2®85

Beueden Tulle Pressure Swilehes
Eenleel Ilimensiens

13/64"
DIA.

Types DAW, DSW, DRW
Drawing No. 1062

Weather-proof

Drawing No. 1000F
PN 17-20'2l

Flange for Surface Mounting

i fin
ml

REAR FLANGE MOUNTING HOLES (3) 2-13.6'>l

I

1/4" NPT GASKETED COVER-

®

'E v 9

ADJUSTMENTS

a 4
o :

Ir

e

o

o

B0llTOM CONNECTION

D A 2 3
D A 3 3
D A 4 3

o

6

5;

`n""-
I

8
<8
cm

o

W a t e r t i g h t ,
D u s t - t i g h t /
T y p e  w
N E M A  a s ,  4 ,  &  e x
E nc l os u re

D A 2 4
D A 3 4
D A 4 4

I

BACK'
CONNECTION

1/2"
CONDUIT

HUB

8"Qs

(1.) 1/2' NPT Connection for ranges 15S, 168

(2.) Use PN 17-31 for ranges 15S, 16S

Types DAE, DRE, DSE
Drawing No. 98D

'Q 10-13/16" DIA.

Types DAH, DRH, DSH
Drawing No. 1350

*Consult factory for Cenelec approved DAH
models.

Explosion-proof

Explosion-Proof

1/4" NPT

l<-3.1/2"

BREATHER -` MOUNTING
(0PTI0NAL)-¢%"""* HOLES (OPTIONAL)

_  . - 13/32"DIA.

-I!

y

CONDUlT//
4- CONNECTIONS.,

4

7-3/4

I

7/8
MOUNTING
HOLES (4)

1)4~ NPT

. In-

A

\

1/2" NPT

9*

t '

E x p l o s i o n -
P r o o f  T y p e  H

I

go
r:
3

T
I
.*

I

!3/4"CON[)UIT*:
I CONNECTION L

G-9/16"

\ , ' .r

I l

ar-

;
s

For indoor use and
other general pur-
pose applications
under normal AMos
spheric conditions.
Provides protection

-»»- against dustand light
splashing. Heavy

gauge plain steel case.Flanged case available.
Transparent cover for visible on-off operation.
Locking device preventstampering.Presume con-
nection, 1/4" NPT.Electricalconnectionback of
case for1/2" oond\u't or BX. Shippingwt.4 lbs. See
above for dimensions. Furmlshed as sta.miand un-
kss odzerwise specified.

For outdoor or indoor
a p p l i c a t i o n s .
Complies with hose
test and require-
ments for watertight,

dust-tight, driptight weatherproof, weather-resis-
tant, splash-proof, sleet-proof, and moistureresisf
tent, Flanged, heavy gauge steel case with trans-
parent cover for visible on-off operation. External
adjustments protected by cover. Bottom pressure
connection. 1/4" NPT. Electrical connection back
of case for 1/2" conduit, removable 1/2" hub.
Shipping wt. 6 lbs. See above for dimensions.
OptiowuL add "W"to preying DAW DRY DSW
when oMerillg.

8 _--ms .

Hazardous Area
Enclosure suitable
forClassI, Groups C
& D, Class II,Groups
E, F & G; NEMA 7 &
9 applications. Con-
trolmechanism isan

. integral part of en-
closure andcannotbe

replaced in the field. For surface, panelor pipe
mounting. Aluminumcase with glasswindow in
eovver for visibleon-off operation. Bottom pressure
connection, 1/2" NPT male X 1/4" NPT female.
External adjustments. Available with breather and
drain.Shippingwit. 8 lbs.(3.6 kg.). See above for
dimensions.Optionalhousing,to order add "H" to
prefix. Example: DAH, DRH,or DSH. Notavail-
able on D80 Sen°es.

VS
==w=4v»

NOTE: Standard general purpose NEMA 1 and NEMA 4 enclosures are suitable for Class l,
Division 2 applications with addition of conduit hub (mercuryswitchmodels ohm/).

Dwyer Instruments, Inc. PO. Box 373lMichigan City, Indiana 46361lPhone 219879-8000/Fax 219 872-9057 U.K. Phone (01494)-461707 - Australia Phone (02) 9756-5355
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Company name:
Created by:
Phone:
Fax:
Date:

°
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[%l

CR 5-2 60 Hz

H
UU

66-

80-

55-

-90

50-

-80

45-

40.

.60

~70as.

30-

25, -50

20. -40

.20

.to15_

10-

5- .10

28O; 1 5 Cb

Q.

0 ab 08 48
P2

[HW
0.1 .

-20

-25

0.8 . -to

cllusgpml 0

0.5 .

NPSH
lm

-35

0.4 .

0.3 . .15

0.24 ,10

0.1 ~5

0.0 0
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Company name:
a

°

Created by'
Phone:
Fax:
Date:

valuerDesk rt pt on H
lm

eta
(%]

CR 5-2 A~B-A-E-HQQE
General Information'
Product name:
Postilion
Product No.:
EAN:
Price' on request

3464 rpm

68.2 ft
2
HQQE
ANSI/NSF61
ISO 9906:1999 Annex A
2
A
A
TEFC

Technical:
Speed for pump data :
Rated flow:
Rated head:
Head max:
Impellers'
Shaft seal:
Approvals on nameplate'
Curve tolerance:
Stages:
Pump version:
Model:
Cooling:

\6 15 331 :to26Cb

88.

eo-

85.

so-

48-

40-

26-

30-

25.

20

15-

10-

5.

0
o

~s0

~80

»70

.ea

-50

.40

-so

'20

.10

1 o !L*S snell oMaterials-
Pump houslng-

P2
[HP]

NFSH
Tm

impeller:
0,e 1

0 , 5 .

Material code:
Code for rubber:

Cast Iron
EN-JL1030
ASTM 25 B
Stainless steel
DIN W.-Nr. 1.4301
AISI 304
A
E

0,4~

ea

0.2.

0.1 |(n.z°r- W/on-414114)
Installation'
Maximum ambient temperature:
Max pressure at stated temperature: 0.0

>30

. 2 5

-20

- 15

. 10

- 5

0

104 "F
282 psi l 250 ° F
232 pall -4 ° F
OVAL
B
1 1/4" NPT
sec

Flange standard:
Connect code*
Pipe connectlonz
Flange size for motor:

-4 n 24B ° F
LIquld:
Llquld temperature range:

BALDOR
2
0.75 HP

Electrical data:
Motor type:
Number of poles:
Rated power 1 P2:

60 Hz
1 x 115/208-230 V
1.25
9,60/5,00-4,80 A
3450 rpm
54 (Protect. splashing/dust)
B
None

Main frequency:
Rated voltage:
Sewlce factor:
Rated current:
Rated speed:
Enclosure class (INC 34-5):
Insulation class (INC B5)'
Motor protection:

2/4G R U N D F O S ' I  \Prlnfed from Grundfos Product Center1201408.0451
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GRUNDI-TGS' )\

Company name:
Created by:
Phone'
Fax:
Date:

Dpsqrlptlon Value

55.2 lb
66.2 lb
1.77 ng

Others:
Net weight:
Gross weight:
Shlpplng volume:

3/4cnunuwos'I\Printed from Grundfos Product Center {2914.08.045]
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1

*
1

CR, ARI, CRN

0

ViscosityElectrlcal data

Mounting doslgnatlon

Insulation class

NEMA

Efflclency class*

The pumping of liquids with densities or kinematic
viscosities higher than those of water will cause a
conalderable pressure drop. a drop In the hydraulic
performance and a rise In the power consumption.
In such situations, the pump should be fitted with a
larger motor. If in doubt, contact Grundfos.Enclosure Ola a

1

Q
s:
so

8
c9..
44

an
1

F & B

Energy eMclent
premium efficiency-on request for 15 Hp
and above

TEFC - Totally Enclosed Fan Cooled
(Grundfos standard)
ODP - Open Drip Proof - on request
1 x 1151208,230 v

e0 Hz standard voltages 3 x 208-230/480 v
a x 575 V
The motors are rated for:

Ambient temperature and altitude

Balder ML
Approvals

o
c us

If the ambient temperature exceeds the maximum
temperature limits of the pump or the pump Is Installed
at an altitude exceeding the altitude values In the chart
below, the motor must not be fully loaded due to the
risk of overheating.
Overheatlng may result from excessive ambient
temperatures or the low density and consequently low
eoollng effect of the air at high altitudes. in such cases,
It may be necessary to use a motor with a higher rated
output (PP).

PP
l%]-

' 1-10 Hp ML motors are premium efficiency as standard.

O p t i o n a l m o t o r s

The Grundfos standard range of motors covers a wide
variety of application demands. However, for special
applications or operating conditions, custom-bullt
motor solutions can be provided.
For special applications or operating conditions,
Grundfos offers custom-bullt motors such as:

explosion proof motors

- motors with anti-condensation heating unit
low-nolse motors

- premium efficiency motors

motors with thermal protection.

100

90

BO

70 rt

ea

5 0 .  |

BO

g I
ac

I
100

i
120

f I
140

5 I I I
160 1a0

T l° FlMotor protection
3280 7a'e2 114'as 15884 n

88
fl'S'
8
ESlngle-phase Grundfos specified motors up to 7.5 Hp

have a built-In thermal overload switch. Flg, 4 Relellonshlp between motor output (PP) and
ambient temperature/altltude

Three-phase motors must be connected lo a motor
starter in accordance wllh local regulations. Legend

Terminal box posi t ions
As standard the terminal box Is mounted on the suction
side of the pump. 1

:I

I I
l I 1

8888

i n !

4,
-48344

J
4
$92

4. »*.

all

I 1

§
N

8

Posltlon e
Standard

I I |

Pos\tion 9 Poslllon 12 Posltlon a
I W

w-
N

g

Pos. Description

1 NEMA energy efficient motors

2 NEMA premium-efflclency motors

Example: From fig. 4 It appears that PP must be
reduced to 88 % when a pump with a NEMA premium-
efficiency ML motor Is Installed 15,584 ft (4750 m)
above sea level. At an ambient temperature of 167 "F
(75 ° C), PP of a standard-efflclency motor must be
reduced to 74 % of rated output.

In cases where both the maximum temperature and
the maximum altitude are exceeded, the deratlng
factors must be multiplied. Example: 0.89 x 0.89 =
0.79.

Fl g . a Term inal  box posl l lons
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>l-1ac£ -40 'F to +248 'F
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Flg. 5 Operatlngrangeof standard shaft seals for
CR is , CR 20
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t

Operating range of the shaft seal 8h111"
seal Doscrlptlon Max. temp.range

l'FlThe operating range of the shaft seal depends on
operating pressure, pump type, type of shaft seal and
Iiquld temperature. The following curves apply lo clean
water and water wllh anti-freeze liquids. For selecting
ha rlnhi :hall vandal Ann Pnmnnfl linultle nm fauna 19

1 6 -
I '

HBQE

HBQV

HQQv

HUBE

HUBV

u-nng warmugaj (uwancsu seal),
Carbonlslc. EPDM
O~rlng (oadddge) (balanced seal),
CarbonlSlC» FKM
O-ring (cartridge) (balancedreal),
SIC/SIC, FKM

O-ring (canrldge) (balanced seal).
TClcarbon. EPDM
O-ring (cartridge) (balanced seal),
TcIcarhon, FKM

+82 'F to +248 'F

+32 'F Io +194 'F

-4 'F to +194 °F

+32 'F to +248 °F

+32 'F to +194 'F

Note: TC= tungsten carbide
See section Lists of variants - on request on page 11,
In case of extreme temperatures:

low temperatures down to -40 ° F or
• high temperatures up to +356 °F.
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LIMITED WARRANTY

Products manufactured by GRUNDFOS PUMPS CORPORATION (Grundfos) are warranted
to the original user only to be free of defects in material and workmanship for a period of
12 months from date of Installation, but not more than 18 months from date of manufacture.
Grundfos' liability under this warranty shall be limited to repairing or replacing at Grundfos'
option, without charge, F.O.B. Grundfos' factory or authorized service station, any product
of Grundfos' manufacture. Grundfcs will not be liable for any costs of removal, installation.
transportation, or any other charges which may arise in connection with a warranty claim.
Products which are sold but not manufactured by Grundfos are subject to the warranty
provided by the manufacturer of said products and not by Grundfos' warranty. Grundfos will
not be liable for damage or wear to products caused by abnormal operating conditions,
accident, abuse, misuse, unauthorized alteration or repair, or If the product was not installed
in accordance with Grundfos' printed installation and operating Instructions.

To obtain service under this warranty, the defective product must be returned to the
distributor or dealer of Grundfos' products from which it was purchased together with proof
of purchase and Installation date, failure date, and supporting installation data. Unless
otherwise provided, the distributor or dealer will contact Grundfos or an authorized service
station for Instructions. Any defective product to be returned to Grundfos or a service station
must be sent freight prepaid; documentation supporting the warranty claim andlor a Return
Material Authorization must be Included if so instructed.

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES, LOSSES, OR EXPENSES ARISING FROM INSTALLATION, USE, OR ANY
OTHER CAUSES. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND
BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TO ABOVE.

Some jurisdictions do not allow the exclusion or limitation of incidental or consequential
damages and some jurisdictions do not allow llmll actions on how long Implied warranties
may last. Therefore, the above limitations or exclusions may not apply to you. Tels warranty
gives you specific legal rights end you may also have other rights which vary from
jurisdiction to jurisdiction.
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Level Transmitter

Contractor:
Felix Construction Company
1326 W Industrial Dr
Coolidge, AZ 85142
Ph: (480)464-0011
Ft: (480) 464-0078
www.felixconstruction.com



Process pressure measurement
Pressure transmitter with ceramic and metal sensors
Overload-resistant and function-monitored, Communication via
HART, PROFIBUS PA or FOUNDATION Fieldbus

Cerabar S pmc71, PMP7 l 7 PMP75

Technical Information

Level

4

111

Pressure

v

Flow

\

dh;4 .

.14

Temperature Liquid
Analysis

\

R€gis[l3[iorl Systems
Components

m

;:~_

|»

Services

la __

Solutions

o

In

Application Your benefits

The Cerabar S pressure transmitter is used for the
following measuring tasks:

l Absolute pressure and gauge pressure in gases, steams
or liquids in all areas of process engineering and

process measurement technology
l Level, volume or mass measurement in liquids

l High process temperature
_ without diaphragm seals up to l50°C (302°F)

- with typical diaphragm seals up to 400°C (752°F]
l High pressure up to 700 bar

l International usage thanks to a wide range of approvals

sun

Very good reproducibility and long-term stability

High reference accuracy: up to 1-0.075%,
as PLATINUM version: 1-0.05%
Tum doom l00:l, higher on request

Used for process pressure monitoring up to SILK,

certified according to INC Ol508 by TUV SUD
HistoROM® /M-DAT memory module

Function-monitored from the measuring cell to the
electronics

Continuous modularity for differential pressure,

hydrostatic and pressure (Deltabar S - Deltapilot S -
Cerabar S), e.g.
- replaceable display

- universal electronic
Ouick commissioning dranks to quick setup menu
Easy and safe menu-guided operation on-site,
via 4...20 mA with HART, via PROFIBUS PA or

via FOUNDATION Fieldbus

Extensive diagnostic functions
Device versions in conformity with ASME-BPE

Tlss3woo/En/o¢.o0
No. 71005447

Endress+Hauser
People for Process Automation

TUV

n I

EH



Cerabar S
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Output 1 10
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Heat insulation - PMC71 high temperature version and PMP75 . 24
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..19
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Housing dimensions T14
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Process connections PMP7l (with
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PMP75 Basicunit
Process connections PMP75 [with metallic process isolating
diaphragm]

"Separate housing" version .
Weight

Material ...

47

60

.. 61
61

Performance characteristics - ceramic process isolating
diaphragm . . 20

Human interface 63
Reference accuracy - PMC7l
Total performance - PMC7l . . . . . . . .
Total Error- PMC7l . . . . . . .
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63
64
65
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. 66
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Cerabar S-
Product family

PMC7l

\_ !

all

P01-pMc7lxxx Urn xx-xx-080

With capacitive measuring cell and
ceramic measuring process isolating
diaphragm (Ceraphire®)

PMP7l

»»

I
.

L
II
8

W
ill

-

PDI-PMP I xx-l6xxlxxx400

With piezoresisdve measuring cell
and metallic welded process
isolating diaphragm

PMP75

\l-l=

dll'

W

POI-FMP7S XX Wxx-y.x-xx-can

With diaphragm sea

Field of application Gauge pressure and absolute pressure

Level

Process connections Diverse thread
DN 32 DN 80
ANSI 1 I/Z" - 4"
HS 50 A - 100 A

Diverse thread

DN 25 DN 80

ANSI l 1/2 4"

HS 25 A - 100 A

Oval flange adapter

Prepared for diaphragm seal mount

Wide range of diaphragm seals, -> see

the following section "Overview of

diaphragm seal for PMP 75"

Measuring ranges from 100/0...100 mbar
to -1/0...40 bar

from 100/0...100 mbar
to -1/0...700 bar

from -400/0...400 mbar
to -1/0...400 bar

OPL 1 max, of bar max. 1050 bar max. 000 bar

Process temperature range 25...+l2S° C/ 20...+150° C 2
[-l3..,+257 F/-4...+302 Fl

40...+125° C
(-40...+2S7 Fl

70...400 C t 94...+752° F)

Ambient temperature range 40...+85 C I 40...+185 F) -40...+85° (j [-40...+185 F) 3 40...+85 C( 40...+l85° F)

Ambient temperature range
separate housing

40 to +60 C ( 40 to+140 F)

Reference accuracy Up to +0.075/1 of the set span

PLATINUM version: up to +0.05/> of the set span
Up to +0.075% of the set span

I
Supply voltage For non-hazardous areas: 10.5..445 V DC

Ex la: 10.5...30 V DC

Output 4...20 mA with superimposed HART protocol, PROFIBUS PA, FOUNDATION Fieldbus

Options PMP7l PMP75: Gold Rhodium-coated process isolating diaphragm
PMp7l, PMP75: NACE-compliant materials
PMC71, pMp7l, PMP75: inspection cerriflcate 3.1
HistoROM® /M DAT memory module
Separate housing

Specialities Metal-free measurement with PVDF
connection
Cleaning of the transmitter for the use
in paint shops

Oil volume-minimised process

connections

gas tight, elastomer-free

Wide range of diaphragm seals

For high media temperatures

Oil volumeminimised process

connections

Completely welded versions

Cerabar S

Function and system design

Device selection

OPL = Over pressure limit, dependent on the lowest-rated element, with regard to pressure, of the selected components

High temperature version "T" for feature 100 "Additional option l" or for feature 110 "Additional option 2"

lower temperature on request

4 Endless+Hauser
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Cerabar S

Measuring principle

Ceramic process isolating diaphragm used for PMC7l (Ceraphire®) Metallic process isolating diaphragm used for PMP7l and PMP75

PT ] -PMC?1 xxx-O3-xx-xx-xx-G00 PD I-PM P?x xxx-G3-xx-xy-x x-ooo

Ceramic sensor Meta! sensor

1
2
3
4

Atmospheric vent (gaugepressure only/
Ceramic $gb5[/'8[€
Electrodes
Ceramic process isolating diaphragm

I
2
3
4

Measuring element
Meafstone bridge
Channel air/yfizzfzma
Metal process isolating diaphragm

Ceramic process isolating diaphragm used for PMC71 (Ceraphire®)

The ceramic sensor is a dry sensor, i.e. the process pressure acts directly on the robust ceramic process isolating

diaphragm and deflects it. A pressure-dependent change in capacitance is measured at the electrodes of the

ceramic carrier and Me process isolating diaphragm. The measuring range is determined by Me thickness of the

ceramic process isolating diaphragm.

Advantages:

l Guaranteed overload resistance up to 40 times the nominal pressure

l Thanks to highly-pure 99.9% ceramic (Ceraphire®, see also "www.endress.com/ceraphire")

- extremely high chemical resistance compared to Alloy

_ less relaxation
- high mechanical stability

l Suitable for vacuums

l Second process barrier (Secondary Containment) for enhanced integrity

l Process temperature up to l50°C (302°F)

Metallic process isolating diaphragm used for PMP7 l and PMP75

P/vIP7I

The operating pressure deliects the process isolating diaphragm and a fill fluid transfers the pressure to a

resistance measuring bridge (semi-conductor technology). The pressuredependent change of the bridge output

voltage is measured and evaluated.

Advantages:

l Can be used for process pressure up to 700 bar

I High long-terrn stability
l Guaranteed overload resistance up to 4 times the nominal pressure

l Second process barrier (Secondary Containment) for enhanced integrity

l Significantly less thermal effect compared to diaphragm seal systems

PMP75

The operating pressure acts on the process isolating diaphragm of the diaphragm seal and is transferred to the

process isloating diaphragm of the sensor by a diaphragm seal fill fluid. The process isolating diaphragm is

deflected and a fill timid transfers the pressure to a resistance measuring bridge. The pressur dependent change

of the bridge output voltage is measured and evaluated.

Advantages:

l Can be used for process pressure up to 400 bar

I High long-term stability

l Guaranteed overload resistance up to 4 times the nominal pressure

l Second process barrier [Secondary Containment) for enhanced integrity

Endless+Hauser 5
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Cerabar S

Level measurement (level,
volume and mass)

Design and operation mode

PUI-PMx7xxxx-I 5-xx-xx-xx-O00

Levelmeasurementwith Cerabar 5

h
p
p
g

Height /Ieveu

Pressure

Derzsily of the medium

Gravitation corzstanf

Your benefits

l

I

Choice of three level operating modes in the device so fhfvare

Volume and mass measurements in any tank shapes by means of a freely programmable characteristic curve
Choice of diverse level units with automatic unit conversion

A customized unit can be specified
Has a wide range of uses, as well

- in the event of foam formation
- in tanks with agitators of screen fittings
_ in the event of liquid gases

Communication protocol I

l

4...20 MA with HART communication protocol
PROFIBUS PA
.- The Endress+Hauser devices meet the requirements as per the FISCO model.
- Due to the low current consumption of 13 mA i I mA

- up to 7 Cerabar S for Ex la, CSA IS and FM IS applications

- up to 27 Cerabar S for all other applications, e.g. in non-hazardous areas, Ex NA, etc.
can be operated at one bus segment with installation as per FISCO.

Further information on PROFIBUS PA, such as requirements for bus system components, can be found in
the Operating Instructions BA034S "PROFIBUS DP/PA: Guidelines for planning and commissioning" and in
the PNO guideline.

FOUNDATION Fieldbus

- The Endress+Hauser devices meet the requirements as per the IFISCO model.
- Due to the low current consumption of 15 mA 1 l mA

- up to 6 Cerabar S for Ex la, CSA IS and FM IS applications

_ up to 24 Cerabar S for all other applications, e.g. in non-hazardous areas, Ex NA, etc.

can be operated at one bus segment with installation as per FISCO.
Further information on FOUNDATION Fieldbus, such as requirements for bus system components can be
found in the Operating Instructions BAOI3S "FOUNDATION Fieldbus Overview".

6 Endless+Hauser
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Nominal
value

Measurement limit

lower (LRL] upper [URL]

[bar] [bar]

Smallest
calibratable
Span 4

[bar]

MWP 1

[bar] [he

OPL 2

[barbs l

Vacuum

resistance

Versions in
the order
code 3

100 mbar 0.1 +0. 1 0.005 2.7 4 0.7 IC

250 mbar 0.25 +0.25 0.005 3.3 5 0.5 LE

400 mbar -0.4 +0.4 0.005 5.3 8 0 IF

1 bar 1 +1 0.01 6.7 10 0 IH

2 bar 1 +2 0.02 12 18 0 IK

4 bar l +4 0.04 16.7 25 0 LM

10 bar -I +10 0.1 26.7 40 0 UP

40 bar -1 +40 0.4 40 60 0 IS

Nominal
value

Measurement limit

lower (LRL) upper (URL)

[barbs] [barbs]

Smallest
calibratable
Span 4

[bar]

MWP]

[boras]

OPL 2

[barbs]

Versions in the order code 3

100 mbar 0 +0. I 0.005 2.7 4 AC

250 mbar 0 +0.25 0.005 33 5 2E

400 mbar 0 +0.4 0.005 5.3 8 OF

Mbar 0 +1 0.01 6.7 10 ZH

2 bar 0 +2 0.02 12 18 ZK

4 bar 0 +4 0.04 10.7 25 AM

10 bar 0 +10 0.1 26.7 40 ZP

40 bar 0 +40 0.4 40 60 IS

Cerabar S

Input

Measured variable Absolute pressure and gauge pressure, from which level (level, volume or mass) is derived

M€8sl1lliI1g range PMC7l - with ceramic process isolating diaphragm (Ceraphire®) for gauge pressure

PMC7l - with ceramic process isolating diaphragm (Ceraphire®) for absolute pressure

l)

21

3)

4)

The MWP [maximum working pressure] for the measuring device depends on the weakest element of the

components selected with regard to pressure, i.e. the process connection [-> F 32 ff] has to taken into consideration

in addition to the sensor (-> see Table above). Pay attention to the pressure-temperature dependence also. For the
appropriate standards and further information, see -> E 31, "Pressure specification".

OPI.: Over Pressure Limit; depends on the weakest link in terms of pressure of the selected components.

Versions in the order code ~> E 77 ff, feature 40 "Sensor range; Sensor overload limit (= OPL)"

Turn down > l00:l on request or can be set at the device

Endless+Hauser 7



Nominal
value

Measurement
limits

lower

(I-RL)

[her]

upper

(URL)

[her]

1Smallest MWP
calihratable
Span s

[bar] lb=r,,,,1

OPL 2

[barrel]

Vacuum

resistance 3

Silicone oil/
Inert oil

[Barahs]

Versions in
the order
code 4

400 mbar -0.4 +0.4 0.005 4 6 0.01/0.04 IF

1  ba r 1 +I 0.01 6.7 10 0.01/0.04 IH

2 bar l +2 0.02 13.3 20 0.01/0.04 PK

4 bar 1 +4 0.04 18.7 28 0.01/0.04 LM

10 bar 1 +10 0.1 26.7 40 0.01/0.04 IP

40 bar -1 +40 0.4 100 l 60 0.01 I0.04 IS

100 bar -1 +100 1.0 100 400 0.01/0.04 IU

400 bar I +400 4.0 400 600 0.01/0.04 aW

700 bar 6 l I+700+700 700 1050 0.01/0.04 IX

Nominal
value

Measurement
Hndm

lower
(LRL)

[barbs]

upper

(URL)

[barfs]

Smallest MWP 1

calibratable

Span 5

[barfs][bar]

OPL 2

[barbs]

Vacuum

resistance 3

Silicone oil/
Inert oil

[barbs]

Versions in
the order
code 4

400 mbar 0 +0.4 0.005 4 6 I 0.01/0.04 OF

0 +1 0.01 6.7 10 0.01/0.04 ZH

2 bar 0 +2 0.02 13.3 20 0.01/0.04 PK

4 bar 0 +4 0.04 18.7 28 0.01/0.04 AM

10 bar 0 +10 0. 1 26.7 40 0.01/0.04 UP

40 bar 0 +40 0.4 100 l60 0.01/0,04 25

100 bar 0 +100 1.0 100 400 0.01/0.04 EU

400 bar 0 +400 4.0 400 600 0.01/0.04 KW

700 bar c 0 +700 7.0 700 1050 0.01/0.04 ZX

Cerabar S

PMP7l  and PMP75 ._ with metallic process isolating diaphragm for gauge pressure

PMP7l and PMP75 - with metallic process isolating diaphragm for absolute pressure

flbar

1)

2]

3]

4)
51
61

The MWP (maximum working pressure) for the measuring device depends on the weakest element of the

components selected with regard to pressure, i.e. the process connection (-> I; 32 ff] has to taken into consideration

in addition to the sensor [-> see Table above). Pay attention to the pressur temperature dependence also, Pay
attention to the pressuretemperature dependence also. For the appropriate standards and further information,

-> A; 31, "Pressure specifications".

OPL: Over pressure limit (= Sensor overload limit]

The vacuum resistance applies to the measuring cell at a reference conditions. The pressure and temperature

application limits of the selected filling oil must also be observed for the pMp75. -> 8 69, section "Diaphragm seal

filling oils".

Versions in the order code -> 2 77 ff, feature 40 "Sensor range; Sensor Overload limit [1 OPL]"

Turn down > l00:l on request or can be set at the device

PMP7l only, PMP75 on request

8 Endless+Hauser



URL

I

®  = ®

LRL ; LRV

Obar

\

URV
I
I
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t
®

\

@ ®

® =®
LRL

I
_1 bar

LRV
I
I
0

URV
I
I

0.5 bar

URL

I
+1 bar

t
®
r

@
<8

®=®
»~

URV
I
I
0

LRL

I
1 bar

LRV
I
I

-0.6 bar

URL

I
+1 bar

t
®

@ 4

®

Cerabar S

Explanation of terms Explanation of terms: Tum down (TD),
set span and on zero based span

Case I:
I Lower range value ILRV) I s I Upper range value (URV) I

Example:

Lower range value (LRV] = 0 bar

Upper range value (URV] = 0.5 bar

Nominal value (URL) = l bar

Turn down:
TD=URL/ luRvl =2;l

set span:

l  URV LRV : 0.5 bar

This span is based on the zero point, PT I -P1Vbl?y_xxx-OS-xx-x x-x x-012

Example: I bar measunhg cell

Case 2.-

I Lower range value [LRV] I 5 I Upper range value [URV] I

Example:

Lower range value (LRV] = 0 bar

Upper range value lURe) = 0.5 bar

Nominal value [URL] = l bar

Turn down:
TD= URL/ IURVI =2:l

set span:
l URV- LRV = 0.5 bar

This span is based on the zero point.

F01 -PMx?xxxx-O5-xx-xx-xx-00 T

Example: I bar measuring cell

Case 3:

| Lower range value I 2 I Upper range value I

Example:

Lower range value [LRV) = -06 bar

Upper range value (URV} = 0 bar

Nominal value (URL) = l bar

Turn down:
TD= URL/ ILRVI = 1.67;l

set span;

l URV- LRV = 0.0 bar

This span is based on the zero point.

POI-PW?xxxx4s-xx-xx-xx408

Example: I bar measuring cell

I
2
3
4
5
LRL
URL
LRV
URV

Set span

Zero based span

Nominal value 2 Upper range limit [URL]
Nominal measuring range
Sensor measuring range
Lower range limit
Upper range limit
Lower range value
Upper range value

Endress+Hauser 9
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Cerabar S

Output

Output signal 4...20 mA with superimposed digital communication protocol HART 5.0, 2-wire
Digital communication signal PROFIBUS PA (Proiiie 3.0]

- signal coding: Manchester Bus Powered (MBP), Manchester II
- data transmission rate: 31 .25 KBit/s, voltage mode

Digital communication signal FOUNDATION Fieldbus, 2-wire

- signal coding: Manchester Bus Powered (MBP); Manchester II
- data transmission rate: 31.25 KBit/s, voltage mode

Signal range -
4...20 mA HART

3.8 mA to 20.5 mA

Signal on alarm As per NAMUR NE 43

l

l

4...20 mA HART

Options:

_ Max. alarm*: can be set from 21...23 mA
- Keep measured value: last measured value is kept

_. Min. alarm: 3.6 nm

* Factory setting: 22 nu
PROFIBUS PA; can be set in the Analog Input block,

options: Last Valid Out Value, Fsafe Value [factory setting), Status bad
FOUNDATION Fieldbus: can be set in the Analog Input Block,

options: Last good Value, Fail Safe Value (factory setting), Wrong Value

Load - 4...20 mA HART

P01-PMxI"x xx x-o5-xx~J(x-x 54-003

Load diagram, observe the position of the jumper and the explosion protection./-> E IZ section "Taking4...20 mA test
signal" ./

Jumper for the 4...20 mA test signal inserted in "Non-test" position
/umperfor the 4..,20 mA test signal inserted in "Test" position
Supply voltage 10.5 II1.5/...8l0 VDCfor 1/2 Q I CD, 1/2 GD, FM IS, CSA IS, IECEX la, NEPSI Ex la
Supply voltagel0.5 II1.5/...45 VDCfor devices for non-hazardous areas, I /2 D, 1/3 D, 2 G Ex d, 3 C Ex nA, FM
X13 FM D/H FM NL CSA XP, CSA Dust-Ex, NEPSI Ex d

5 Supplyvoltage ll 1121...45 VDCfor PMc7l, Ex d/ia/, NEPS1 Ex d/ia/
RLmax Maximum load resistance
U Supply voltage

I
2
3
4

10 Endless+Hauser
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Type Dead time ti Time constant (T63], to

PMC7l 90 ms 120 ms

PMP71 45 ms 400 mbar measuring cell: 70 ms

measuring cells > 1 bar: 35 ms

PMP75 PMP7I + influence from the diaphragm seal

Type Dead time ti Time constant (T63), to

PMC71 90 ms l20 rns

PMP7l 45 ms 400 mbar measuring cell; 70 ms

measuring cells > 1 bar: 35 ms

PMP75 PMP7l + influence from the diaphragm sea]

Cerahar S

Note!

When operating via a handheld terminal  or v ia PC with an operating program, a minimum communication

res istance of 250 Q must exist within the loop.

Resolution Current output: 1 HA

Display: can be set (factory setting: presentation of the maximum accuracy of the transmitter)

Dynamic behavior
current output

Dead time,  Time constant (T63)

p0] re-OS-xx x D O ?

Presentation of the dead time and the time constant

Dynamic behavior HART Dead time, Time constant (T63)

A typical parametrization for the PLC of 3 to 4 values per second results in the following total dead time:

Reading cycle

HART commands: on average 3 to 4 per second on average.
The Cerabar S commands the BURST MODE function for cyclic value transmission via the HART
communication protocol .

Response time

< 2 5 0  ms

Cycle time (Update time]

On average 250 . . .330  ms .

Endless+Hauser 11



Type Dead time ti Time constant (T63), tz

PMC7l 340 ms 120 ms

PMP7l 295 ms 400 mbar measuring cell: 70 ms

measuring cells > l bar: 35 ms

PMP7l + influence from the diaphragm seal

Type Dead mc t, Time constant (T63), to

PMC71 340 ms loOms

PMP71 295 ms 400 mbar measuring cell: 70 ms

measuring cells > 1 bar: 35 ms! l

PMP75 PMP7l + influence from the diaphragm seal

Cerabar S

Dynamic behavior
PROFIBUS PA

Dead time, Time constant (T63)

A typical cyclic parametrization for the PLC of 20 values per second results in the following total dead time:

i PMP75

Response time

l cyclic: approx. 10 ms per request
acyclic: < 50 ms

A11 values are typical values.

Cycle time (Update time)

The cycle time in a bus segment in cyclic data communication depends on Me number of devices, on the
segment coupler used and on the internal PLC cycle time.

Dynamic behavior
FOUNDATION Fieldbus

Dead time, Time constant (T63)

If the macro cycle time (Hos8ystem] is set to a typical value of 250 ms, the following total dead time result:

Reading cycle

l

I

cyclic: up to 5/s, dependent on the number and type of function blocks used in a closed-control loop
acyclic: 10/s

Response time

l cyclic: < 80 ms

I acyclic: < 40 ms

All values are typical values,

Cycle time (Update time]

250 ms

Damping A damping affects all outputs (output signal, display).

Via on-site display, handheld terminal or PC with operating program, continuous from 0...999 s

Additionally for HART and PROFIBUS PA: via DIP-switch on the electronic insert, switch position
"on" : set value and "oft"

Factory setting: 2 s

12 Endless+Hauser
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Device Type l007F (hex)

Device Revision 06 [hex]

DD Revision 01 (hex)

CFF Revision 01 (hex)

ITS Version 5.0

ITS-CeMfication Driver No. IT054600

Link Master [LAS] capable yes

Link Master / Basic Device selectable yes; Default: Basic Device

Number VCRs 44

50

Permanent Entries 44

ClienLVCRs 0

Server VCRs S

Source VCRs 8

Sink VCRs 0

Subscriber VCRs 12

Publisher VCRs

Slot time 4

Min. Inter PDU delay 12

Max. response delay 10

TRD] Block contains all parameters related to Lhe measurement Pressure or level (channel l)

Process temperature [channel 2]

Service Block contains service information Pressure after damping (channel 3]

Pressure drag indicator (channel 4)

Counter for max. pressure transgress
Zion (channel 5)

Diagnostic Block contains diagnostic information Error code via DI channels [channel 0 to
16)

Display Block contains parameters to configure the local display no output values

Cerabar S

Data of the FOUNDATION
Fieldbus interface

Basic Data

Number of Link-Objects in VFD

Virtual communicat ion references (VCRs)

10

Link Settings

Transducer Blocks

Endress+Hauser 1 3
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Resource Block The Resource Block contains all the data that Oni

query identifies the field device. It is an electronic

version of a nameplate of Me device.

enhanced

Analog Input
Block l
Analog Input
Block 2

The AI block takes the manufacturers input data,

selected by channel number, and makes it avai-

lable to other function blocks at its output.

Enhancement: digital outputs for process alarms,

fail safe mode

45 ms enhanced

Digital Input
Block

This block contains the discrete data of the dig

nose block [selectable via a channel number 0 to

16] and provides them for the blocks at the out

put.

40 ms standard

Digital Output
Block

This block converts the discrete input and thus

initiates an action (selectable via a channel num

Ber) in the do flow block or in the service block

Channel 1 resets the counter for max. pressure

transgressions..

60 ms standard

PID Block The PID block serves as proportional-integral-deri

votive controller and is used almost universally to

do closed-loop-control in the field including cas-

cade and feed forward. Input IN can be indicated

on the display. The selection is performed in the

display block

[DISPLAY MAIN_LINE_CONTENT).

120 ms standard

Arithmetic Block This block is designed to permit simple use of

popular measurement moM functions. The user

does not have to know how to write equations.

The math algorithm is selected by name, chosen

by the user for the function to be done.

50 ms standard

Input Selector

Block

The input selector block provides selection of up

to four inputs and generates an output based on

the configured action. This block normally recei-

ves its inputs from Al blocks. The block performs

maximum, minimum, middle, average and 'first

good' signal selection. INPUT INf to INC can be

indicated on the display. The selection is perform

med in the display block

[DISPLAY_lVlAIN_LlNE CONTENT).

35 ms standard

Signal Characr

river Block
The signal characterizer block has two sections,

each with an output Lhat is a non linear function

of the respective input. The non linear function is

determined by a single look up table with 21 ari

tray X v pairs.

30 ms standard

Integrator Block The Integrator Function Block integrates a vari-

able as a function of the time or accumulates the

counts from a Pulse Input block. The block may

be used as a totalizes that counts up until reset or

as a batch totalizes that has a setpoint, where Me

integrated or accumulated value is compared to

pretrip and trip settings, generating discrete

signals when these settings are reached.

35 ms standard

Analog Alarm
Block

This block contains all process alarm conditions

(working like a comparator] and represents them

at the output.

35 ms standard

Instantiate Function Block YES

Number of instantiate blocks 15

Cerabar S

Function Blocks

8
/
ft

Additional Function Blodc informations:

1 4 Endless+Hauser
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Cerabar S

Power supply

Electrical connection Note!
l When using the measuring device in hazardous areas, installation must comply with the corresponding

national standards and regulations and the Safety Instructions or Installation or Control Drawings.
-> 90 ff, sections "Safety Instructions" and "Installation/Control Drawings".

Devices with integrated overvoltage protection must be earthed. ~> " 29.
Protective circuits against reverse polarity, HF influences and overvoltage peaks are installed.

l

4...20mA HART

PO 1 -xix?xx xx-'84-xx-xx-xx-(Ju I

Electrical connection4...20 garzA HART

I
2

3
4
5
a
7
8

Housing
/umperfor 4...20 mA test signal
-> ̀  IZ section "Taking4...20 mA test signal".
Internal earth terminal
External earthterminal
4...20mA test signalbetweenplus and test terminal
Minimum supply voltage 10.5 VDC zfthe jumper is inserted in accordance with the illustration.
Minimum supply voltage 11.5 VDC zfthe jumper iS inserted in "Test" position.
Devices with integrated overvoltage protection are lapelled OVP [oven/oltage protection/ here /-> I 20/.

PROFIBUS PA

The digital communication signal is transmitted to the bus via a 2-wire connection. The bus also provides Me
auxiliary energy. For further information on the network structure and grounding and for further bus system
components such as bus cables, see the relevant documentation, e.g. Operating Instructions BA034S

"Guidelines for planning and commissioning PROFIBUS DP/PA" and the PNO Guideline.

Cable specifications:

Use a twisted, shielded two-wire cable, preferably cable type A

Note!
For further information on the cable specifications, see Operating Instructions BA034S
Guidelines for planning and commissioning PROFIBUS DP/PA", PNO Guideline 2.092 "

PROFIBUS PA User and Installation Guideline" and INC Ol158-2 (MBP).

Endress+Hauser 15
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Cerabar S

FOUNDATION Fieldbus

The digital communication signal is transmitted to the bus vlla a 2-wire connection. The bus also provides Me
auxiliary energy. For further information on the network structure and grounding and for further bus system

components such as bus cables, see the relevant documentation, e.g. Operating Instructions BAol35
"FOUNDATION Fieldbus Overview" and the FOUNDATION Fieldbus Guideline.

Cable specifications:
Use a twisted, shielded two-wire cable, preferably cable type A

Note!

For furrier information on the cable speciiicadons, see Operating Instructions BAol3s "FOUNDATION
Fieldbus Overview", FOUNDATION Fieldbus Guideline and INC 61 158-2 (MBP).

Devices with Hatting plug Han7D

PT I-PMx7xxxx4I)4-xx-x ):-xx-O0l

Left electrical conrzecfion fordeviceswith I-Iarting plug Han7D
Right view of the plug connector at the device

Devices with M12 plug

P01 -PMt Txxxx-o4-xx-xx-.xoGG

Left electrical connection for devices with M12 plug
Right: view of the plug at the device

Endless+Hauser offers for devices with M12 plug the following accessories;

Plug-in jack M IZxI, straight
I Material: Body PA; coupling nut CuZn, nickel-plated
I Degree of protection (fully locked): IP67

l Order number: 52006263

Plug-in jack M12x1, elbowed
l Material: Body PBT/PA; coupling nut GD-zn, nickel-plated
l Degree of protection (fully locked): IP67
I Order number: 51006327

Cable 4x0.34 mrnz with M12 socket, elbowed, screw plug, 5 m length
Material: Body PUR; coupling nut CuSp/Ni; cable PVC
Degree of protection (fully locked): IP67
Order number: 520 l 0285

I

16 Endless+Hauser
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Approval Top Clamping range

Standard, Ill/2G Exit, IS Plastic M20xl.5 5...10 mm

ATEX III/ZD, II]/3D,
Ill/2GD Exit, IIlGD Elia
IISG Ex NA

Metal M20xl.5 [Ex e) 7.,,10.5 mm

Jumper position for test signal Description

Test ¢

J

Taking 4...Z0 mA test signal via plus and test terminal:

possible. (Thus, the output current can be measured without

interruption via the diode.

Delivery status

minimum supply voltage: i 1.5 V DC

*WJ'IH
T">*v

Taking 4...20 mA test signal via plus and test terminal:

not possible.

minimum supply voltage: 10.5 V DC

Cerabar S

Devices with 7/8" plug

pol- » y-O4-. 4-003

Left electrical connection for devices with 7/8" plug
Rzghu. view of the plug at the device

Kabel gland

Terminals

for wire cross-sections of 0.5 to 2.5 mm

Taking 4...20 mA test signal

A4...20 mA signal may be measured via Me positive and test terminal without interrupting Me measurement.
The minimum supply voltage of the device can be reduced by simply changing the position of the jumper. As

a result, operation is also possible with lower voltage sources. Observe the position of the jumper in accordance
with the following table.

Endless+Hauser 1 7
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Cerabar S

Supply voltage Note!

l When using the measuring device in hazardous areas, installation must comply with the corresponding

national standards and regulations and the Safety Instructions or Installation or Control Drawings.
Ail explosion protection data are given in separate documentation which is available upon request. The Ex

documentation is supplied as standard with all devices approved for use in explosion hazardous areas.

-> 90 ff sections "Safety Instructions" and "installation/Control Drawings".

l

4...z0 MA HART

l

Version for non-hazardous areas, jumper for 4...20 mA test signal in "Test" position [delivery status):
i 1.5...45 V DC

Version for non-hazardous areas, jumper for 4...20 mA test signal in "Non-test" position: 10.50.45 V DC

PROFIBUS PA

Version for non-hazardous areas: 9...32 V DC

FOUNDATION Fieldbus

Version for non-hazardous areas: 9...32 V DC

Current consumption PROFIBUS PA: 13 mA 1 1 mA, switch-on current corresponds to INC 61158-2, Clause 21
FOUNDATION Fieldbusz 15 mA i 1 mA, switch-on current corresponds to INC 61158-2, Clause 21

Cable entry -> " 77 ff, feature 30 "Ordering information".

Cable specification Endless+Hauser recommends using shielded, twisted-pair two-wire cables.
Terminals for wire cross-sections 0.5...2.5 rnrn2

Cable external diameter: 5...9 mm

Residual ripple Without influence on 4...20 mA signal up to 15% residual ripple widain the permitted voltage range [according

to HART hardware speciiicarion HCF_SPEC-54 (DIN INC 60381-1 ll

Influence of power supply S 0.0006% of URL/1 V

18 Endless+Hauser



l year 5 years 10 year

Measuring range [bar] % of URL

1 +0.020 10.080 10.180

10 +0.025 +0.050 +0.075

40 +0.025 +0.075 ¢0.100

100 i0.050 10.150 +0.200

400 1

Cerabar S

Performance characteristics - general

Reference operating
conditions

As per INC 60770

Ambient temperature Tu : constant, in the range of: +21 ...+33°C [+09.8...+91 .4°F]
Humidity QD ; constant, in the range of: 5...80 % r.H

Ambient pressure Du = constant, in the range of: 860...1060 mbar
Position of the measuring cell: constant, in the range of: it o
Input of LOW SENSOR TRIM and HIGH SENSOR TRIM for lower range value and upper range value

Zero based span
Process isolating diaphragm material PMc7l: AIzO3 [Aluminum oxide ceramic]

Process isolating diaphragm material PMP7I and PMP75; AISI 316L/1 .4435
Filling oil PMP7l and PMP75: silicone oil

Supply voltage: 24 V DC 1 3 V DC
Load with HART: 250 Q

Uncertainty of measurement
for small absolute pressure

ranges

The smallest extended uncertainty of measurement that can be returned by our standards is:

l 0.4% of Me set span in the range of 1...30 mbar and
l 1% of the set span in the range < l mbar.

Long-term stability PMC71/PMP71/PMP75:

For measuring ranges 2 1 bar: 1 0,05 % of URL/year

PMC7l :
l 100 mbar 40 bar: 10.2 % of URL/10 years

I 100 mbar 40 bar [absolute pressure sensor): i0.3 % of URL/10 years

PMP71 gauge pressure sensors:

Influence of the installation
position

PMC71 1: S 0.18 mbar

PMP71 1, 2
Process connections thread G 1 A, G 1 1/2, GO, 1 1/2 MNPT, 2 MNPT, M44x1 .2S, EN/DIN, ANSI and

ms flanges: S 10 mbar
Process connections thread: G 1/2, 1/2 MNPT, JIS G 1/2, JIS R 1/2, IV120x1 .5: S 4 mbar

1)

2)

Device rotated 180°, process connection pointing upwards,

This value is doubled for devices with inert oil,

Note!
Position-dependent zero shift can be corrected. ->
~> ; 74 ff section "Installation instructions".

24, section "General installation instructions" and

Endless+Hauser 19



Measuring cell Gauge pressure sensor Absolute pressure sensor

% of the set span

100 mbar
TD 1:1 to TD 10:1

TD>I0:1

+0.075

+0.0075 X TD
TD 1:1 to TD 5:1

TD>S: l

+0.075

+0.015 X TD

250 mbar
TD 1:1 tolD 15:1
TD>15:1

+0.075

+0.005 X TD

TD 1:1 tolD 10:1
T D>l0:1

10.075

+0.0075 X TD

400 mbar, 1 bar, 2 bar,

4 bar, 10 bar
TD 1:1 tolD 15:1
T D>]5:1

10.075

+0.005 X TD

TD 1:1 tolD 15:1
T D>15: l

+0.075

+0.005 X TD

40 bar
TD l:] tolD 10:]
TD> 10:1

+0.075

+0.0075 X TD
TD 1:1 to TD 10:1

TD> l0:l
+0.075
10.0075 X TD

Platinum version :

I bar, 2 bar, 4 bar, 10 bar
T D l : l +0.05 TD1:l +0.05

Measuring cell PMC7l PMC7l High temperature version

% f URL

100 mbar, 250 mbar, 400 mbar +0.2 +0.46

1 bar, mbar, 4 bar, 10 bar, 40 bar +0.15 +0.40

All specifications apply to the temperature range -l0...+60°C {+l4...+l40°F).

Measuring cell PMC7l PMC7l High temperature version

% of URL/year

100 mbar, 250 mbar, 400 mbar +0.25 +0.51

1 bar, mbar, 4 bar, 10 bar, 40 bar +02 +0.51

Cerabar S

Performance characteristics - ceramic process isolating
diaphragm

Reference accuracy - PMC71 The reference accuracy comprises the non-l inearity according to l imit point setting, hysteresis and

non-reproducibil ity as per INC 60770. The data refer to the cal ibrated span.

I

Total performance - PMC7l The "Total performance" specification comprises the non-linearity including hysteresis, non-reproducibil ity as
well as the Lherrnal change of the zero point.

Total Error - PMC71 The total error comprises the long-term stabil i ty and the total performance:

Warm-up period - PMC71 l 4...20 mA HART : < 10 S

PROFIBUS PA: 6 S
FOUNDATION Fieldbus: 50 s

20 Endless+Hauser



Measuring cell -10...+60 ° C
(+l4...+l40 °F)

-20...-10 ° c, +60...+l25 ° C
(-4...+14° F1 +I40...+257° F}

% of the set span

100 mbar, 250 mbar, 400 mbar +[0.088 X TD + 0.088) +(0.138 X TD + 0.1381

l bar, mbar, 4 be, 10 bar, 40 bar +(0.088 X TD + 0.04) +(0.175 X TD + 0.0751

-l0...+b0 °C
(+l4...+l40 °F)

-20...-10 ° c, +60...+l50 ° C
(-4...+l4° F, +l40...+302° F)

Measuring cell

% of the set span

100 mbar, 250 mbar 400 mbar +[0.088 X TD + 0088]

l bar, Zbar, 4 bar, 10 bar, 40 bar +[0.088 X TD + 0.04) +(0.50 X TD)

100 mbar (Absolute pressure sensor] +(1.25 X Tm

250 mbar, 400 mbar, 1 bar, 2 bar,

4 bar, 10 bar (Absolutdrucksensor] +(0.75 X TD)

40 bar [Absolute pressure sensor] +10.50 X TD1

Cerabar S

Thermal change of the zero
output and the output span ...
PMC7l

PMC7l

I

PMC71 High temperature version

Endless+Hauser 2 1
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Measuring
cell

Sensor without capillary
(PMp7l and PMP75)

with capillary
(only PMP7S)

% of the set span

Gauge pressure/

Absolute pressure
TD 1:1

T D > l : l
+0.15
+0.15 xTD

T D l : l

T D > 1 : l
+0.15
+0.l5 xTD

1 her
Gauge pressure/

Absol11[€ pressure
TD 1:1 to TD 2.5:1

TD > 2.511
+0.07S
i0.03 X TD

TD l:1 toTD2.5:l
TD>2.5:1

+0. l

+0.04 X TD

2 bar Gauge pressure
TD 1:1 tolD 5:1
TD>5:1

+0.075
+0.015 X TD

TD 1:1 to TD 2.521

TD > 2 . 5 : 1
+0. 1
+0.04 X TD

2 bar Absolute pressure
TD 1:1 LOTD 5:1

T D > 5 : I
+0.075
+0.015 X TD

+0.075

+0.015 X TD

TD 1:1 to TD 5:1

T D > 5 : 1

4 bar
Gauge pressure/

Absolute pressure
TD 1:1 (O TD 10:1

TD>  10 :1
+ 0 0 7 5

+0.0075 X TD

10 bar,

40 her
Gauge pressure/

Absolute pressure
TD 13] to TD 15:1

TD>  15 :1
10.075

10.005 X TD

TD l:l to TD 15:]
TD> 15:1

+0.075
+0.00S x TD

100 bar
Gauge pressure/

Absolute pressure
TD l;l [O TD 10:1
TD>l0:1

+0.075

+0.007S X TD
+0.075
+0.0075 X TD

TD 1:1 IO TD 10:1

TD> 10:]

400 bar
Gauge pressure/

Absolute pressure
+0.15

+0.03 X TD

TD l:1 to TD 5:1
TD>5:l

TD l:l to TD 5:1
TD>5:l

+0.15
+0.03 X TD

700 bar
[only PMP7l }

Absolute pressure
TD 1:1 tolD 5:1
TD>5:l

+0]S
+0.03 X TD

Platinum

version ll

1 bar, 2 bar, 4

bar, 10 bar, 40

bar 100 bar

Gauge pressure/

Absolute pressure
+0.05T D l : l

Measuring cell PMP7l PMP7l witll Gold-Rhodium-coated
process isolating diaphragm

% of URL

400 mbar +0.25 +1.25

l i a r +0.15 +0.75

2 bar +0.15 +0.45

4 bar +0.15 +0.3

10 bar, 40 bar +0.15 +0.15

100 bar +0.25 +0.25

400 bar +0.3 +0.3

700 bar +0.3 +0.3

All specifications apply to the temperature range -l0...+60°C (+l4...+l40°F).

Cerabar S

Performance characteristics -- metallic process isolating
diaphragm

Reference accuracy -
PMP71 v PMP75

The reference accuracy comprises the non-linearity according to limit point setting, hysteresis and

non-reproducibility as per INC 60770. The data refer to the calibrated span.

400 mbar

TD l:I tolD l0:l
TD> 10:1

10.075
i0.0075 X TD

1] Platinum version not for flush-mounted process connections G 1/2 and M20.

Total performance - PMP7l The "Total performance" specification comprises the non-linearity including hysteresis, non-reproducibility as

well as the thermal change of the zero point.

Z2 Endless+Hauser
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Measuring cell %of URL/year

400 mbar +0.3

l bar, 2 bar, 4 bar, 10 bar, 40 bar +0.2

100 bar +0.3

400 bar +0.35

+0.35

Measuring cell - l0. . .+60 °c
(+l4. . .+ l40°F}

400 mbar
I
r

+(0.4 X TD + 0.03)+(0.2 x TD + 0.0lS)

I +(0.l x TD + 0.0l]1 bar, 2 bar, 4 bar, 10 bar 40 bar +(0.4 X TD + 0.02)

100 bar +[0.z X TD + 0.0151 +[0.4 X TD + 0.03)

400 bar +(0.35 X TD + 0.02) +(0.7 X TD + 0.04)

700 bar +{0.35 X TD + 0.02) +l0.7 X TD + 0.04)

Cerabar S

Total Error - PMP7l The total error comprises the long-term stability and the total performance:

r 700 bar

Warm-up period -
pMp71, PMP75

4...20 mA HART : < 10 s

PROFIBUS PA: 0 S
FOUNDATION Fieldbusz 50 S

Thermal change of the zero
output and the output span -
PM P7l  an d  PM P75

PMP7l  and PMP75 (basic device)

Note!
When using a PMP75, the influence from the respective diaphragm seal must be taken into account.

(-> i 68 ff "Planning instructions, diaphragm seal systems" and -> f 47 ff "Process connections PMP75 (with
metallic process isolating diaphragm]").

Endless+Hauser 2 3
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Insulation
material

TA

4%

M L -

I
T T T T T

I
IP

PMC7l high temperature version PMP75

Ambient temperature (TA) <70 C[l58 Fl <70 C(l58 FJ

Process temperature (TP) < 150 C [302 Fl max, 350° C [662 F), depending on the

diaphragm seal filling oil used [~> 3 69]

Cerabar S

Operating conditions (installation)

General installation
instructions

For PMP75: -> Q 74, "Installation instructions" section.
The position-dependent zero shift can be corrected directly at the device via operating key, for devices with

external operation even in hazardous areas. Diaphragm seals also shift the zero point, depending on the

installation position.
( ` 74 ff, section "Installation instructions").

The housing of the Cerahar S can be rotated up to 380°. ~> 1 27, section "Turn the housing".
Endless+Hauser offers a mounting bracket for installing on pipes or walls. -> 325, section "Wall and pip
mounting".

1

Installation instructions for
devices without diaphragm

seal -  PMC7l 2nd PMP7l

Cerabar S transmitters without diaphragm seal are mounted as per the norms for a manometer (DIN EN 837-

2]. We recommend the use of shut-off devices and siphons. The orientation depends on the measuring

application.

Pressure measurement in gases

Mount Cerabar S with shut-off device above the tapping point so that condensate can How into The process.

Pressure measurement 'M steams

Mount Cerabar S with siphon above the tapping point.
The siphon reduces the temperature to almost ambient temperature.

Fill the siphon with fluid before commissioning.

Pressure measurement in liquids

Mount Cerabar S with shut-off duce below or at the same level as the tapping point.

Level measurement

l

l

Mount Cerabar S below the lowest measuring point.
Do not mount the device at the following positions:

In the till flow, in the tank outlet or at a point in the container which could be affected by pressure pulses

from an agitator or a pump.
The calibration and functional test can be carried out more easily if you mount the device after a shut-off

device.

Heat insulation -
PMC7l high temperature
version and PMP75

The PMC7l high temperature version and the PMP75 must only be insulated up to a certain height. The

maximum permitted insulation height is lapelled on the devices and applies to an insulation material with a

heat conductivity S 0.04 W/(m X K] and to the maximum permitted ambient and process temperature (-> see
table below). The data were determined under the most critical application "quiescent air".

PO]-PMx?xxxx-I 1-xx-xx-xx-oIG

Maximum insulation heQ8/11; here e.g. PMC71 with jlange

24 Endless+Hauser
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Cerabar S

Mounting with temperature
isolator

Endress+Hauser recommends the use of temperature isolators in the event of constant extreme iiuid

temperatures which lead to the maximum permissible ambient temperature of +85°C (+l85°F) being

exceeded. Depending on the tilling oil used, Cerabar S devices with temperature isolators can be used for
maximum temperatures of up to 260°C (+500°F]. -> For the temperature application limits of filling oils,
~> 09, "Diaphragm seal filling oil" section.
To minimize Me influence of rising heat, Endress+Hauser recommends the device be mounted horizontally or

with the housing pointing downwards.
The additional installation height also brings about a zero point shift of maximum 21 mbar due to Me

hydrostatic columns in the temperature isolator, The position-dependent zero shift can be corrected .

"maX_ 115'!
m
P/V./P75 with temperature isolator

PD]-PM) Txxxx-I I-xx-xx-xx-905

wall and pipemounting Endless+Hauser offers a mounting bracket for installing the device on pipes or walls. >

"Additional options 2".

\
77 ff, feature 110,

PG]-PMx . xxxx-O6xx-x x-xx-00 I

Endless+Hauser
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IP xx
(see chapter
"Ordering information")

FEP cable:
IP 69K
IP 66/68 NEMA 4/6P ®
PE cable:
IP 66/68 NEMA4/6P

®
I

I I

2C

r>120 mm

Cerabar S

"Separate housing" version With the "separate housing" version, you are able to mount the housing with the electronics insert at a distance

from the measuring point. This facilitates zero-interference measurement:
Under particularly diMcuit measuring conditions (at installation locations that are cramped or difficult to

access)

l If rapid cleaning of the measuring point is required
l If the measuring point is exposed to vibrations.

You can choose between different cable versions:

PE (2 in, 5 and lOw)

FEP (5 m).

-> 77 ff, Feature 110, "Additional options 2", Version "G"

For the dimensions, -> [9 60.

PT -PM xI"xxxx-I 1-xx-xx-en-Q12

In the case of the "separate housing" version, the sensor is delivered with the process connection and cable ready
mounted The housing and a mounting bracket are enclosed as separate units. The cable is provided with a socket at both
ends. These sockets are simply connectedto the housing and the sensor

I
2
3
4

Process connection with sensor
Cable, both ends are jitted with a socket
Mounting bracket provided, suitable for pipe and wall mounting
Housing with electronic insert

l

Degree of protection for the process connection with sensor with the use of

l FEP cable:
_- IP 69K

IP 66 NEMA 4/6P
_ IP 68 (1.83 mHO for 24 h) NEMA 4/OP
PE cable:

IP 66 NEMA 4/6P
_ IP 68 (I .83 InH20 for 24 h) NEMA 4/6P

Technical data of the PE and FEP cable:

Minimum bending radius: 120 mm (4.72 inch)
Cable extraction force: max. 450 N
Resistance to UV light

I

l

Use in hazardous area:
l Intrinsically safe installations (Ex la/IS]

l FM/CSA IS: for Div.l installation only

ZN Endless+Hauser
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Order code for devices cleaned for
oxygen applications

pm" for oxygen applications Tmax for oxygen

applications

*  *  *  * *  *  * *  2  *  *PMC71

Devices with sensors,

nominal value < 10 bar

Overpressure limit (OPLI of sensors 2 60  C [ ] 40  F)

Devices with sensors

nominal value > 10 bar

30 bar 60 C [140 F)

pmp71-**~*~*N~ Depends on the weakest link in terms of

pressure of the selected components: over

pressure limit [OPL] of sensor' or process

connection {l.5 X PN) or filling fluid

(160 bar]

85  C( ]85  F)

_ * * * * * * * * * * * * Depends on the weakest link in terms of

pressure of the selected components: over

pressure lirnir (OPL of sensor' or process

connection (1.5 x PN) or filling fluid

(160 bar]

85 C(l8s FJ

Cerabar S

Tum the housing The housing can be rotated up to 380° after loosening the Allen screw.

Your benefits

Simple mounting by optimally aligning the housing
Good, accessible device operation

Optimum readability of the on-site display (optional).

pD l-p My? stacxmt-r f - x x - n - r x - O 0 0

Align the housing by loosening the Allen screw.
T14 housing: 2 mm Allen ka T17 housing: 3 mm Allen key

Oxygen applications Oxygen and other gases can react explosively to oils, grease and plastics, such that, among omer things, the
following precautions must be taken:

_ All components of the system, such as measuring devices, must be cleaned in accordance with the BAM
(DIN 19247) requirements.

.- Dependent on the materials used, a certain maximum temperature and a maximum pressure for oxygen
applications must not be exceeded.

The devices suitable for gaseous oxygen applications are listed in the following table with the specification Pmax.

l)

2)

-> L 77 ff "Ordering information", feature 40 "Sensor range, sensor overload limit [= OPL]"

PMC71 with PVDF thread or flange Pmax = 15 bar (225 psi)

Siliconefree applications Cleaning of the transmitter for the use e.g. in paint shops ~> 79 "Ordering information PMC7l ", feature 80
"Seal", version "L" and "M".

Ultra pure gas applications Endress+Hauser also offers the degreased device for special applications, such as ultra pure gas.
No special restrictions regarding the process conditions apply to this device.

-> 3 79, "Ordering information PMC7l ", feature 80 "Seal" or -> W 83, "Ordering information PMC7l ",
feature 90 "Fill fluid".

9
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Cerabar S

Applications with hydrogen With regard to materials in which hydrogen build-up takes place, hydrogen atoms can diffuse through Me metal

process isolating diaphragm. This can result in incorrect measurement results.

Endress+Hauser offers process isolating diaphragms with Gold-Rhodium coating for this application.

-> -s 82 "Ordering information PMP7l " and QU 86 "Ordering information PMP75", feature 60 "Membrane

material" version "0".

Operating conditions (environment)

Ambient temperature limits l

l

I

l

l

PMC71 :
_ -40...+85°C (-40...+185°F]
- High temperature version: -20...+70°C (-4...+l58°F)

(Version "T" for feature 100 "Additional options 1" or feature 110 "Additional options 2"],
-> For the maximum insulation height see -> F` 25.

PMP71 : -40...+85°C (-40...+185°F)

devices for lower temperatures on request
PMP75: -40...+85°C (-40...+185°F]

devices for lower temperatures on request
-> For the maximum insulation height see > O 25.

On-site display: -20...+70°C (-4...+l58°F)

Extended temperature application range with restrictions in optical properties such as display speed and

contrast: -40...+85°C [-40...+l85°F]
Separate housing: -40 to +60°C (-40 to +140°F]

Note!
For high-temperature applications, either a PMP75 with a temperature isolator or with a capillary can be used.
If vibrations also occur in the application, Endress+Hauser recommends you use a PMP75 with a capillary. If

a PMP75 with a temperature isolator or capillary is used, we recommend a suitable retaining unit for mounting

(see "Wall and pipe-mounting" Section on -> 25).

For devices for use in hazardous areas, see Safety instructions, Installation or Control Drawing. (->

sections "Safety Instructions" and "Installation/Control Drawings".]
90,

The device can be used in this temperature range. The values of the specification, such as thermal change, may

be exceeded. -> DIN 16086.

Storage temperature range l -40...+ 90°c (-40...+ 194°F)
l On-site display: -40...+85°C (-40...+185°F]
l Separate housing: -40 to +60°C (-40 to +l40°F]

Degree of protection -> 8 77 ff, feature 30 "Housing, Cable entry, Protection".
Degree of protection IP 68 for Tl7 housing: 1.83 rnH,O for 24 h

Seperate housing -> O 26.

Climate class Class 4K4H (air temperature: -20...55°C/-4...+131 °F, relative humidity: 4...l00%] fulfilled as per
DIN EN 60721-3-4 [condensation possible)

U With PMc7l, avoid condensate in the device (avoid moisture collecting in the device).

28 Endless+Hauser



Device/Additional option Test standard Vibration resistance

PMC7l l GL guaranteed for
3...25 Hz: +l.6 mm,
25...100 Hz: 4 g
in all 3 planes

PMP71

PMP75 Z 3

with mounting bracket INC 61298 3 guaranteed for
10...60 Hz: +0.15 mm,
60...500 Hz: Z g
in all 3 planes

Cerabar S

Vibration resistance

not for high temperature version with Ex d[ia], CSA XP or FM XP

with aluminum T14 housing only

For applications with high temperatures, either a PMP7S with a temperature isolator or with a capillary can be used,

If vibrations also occur in the application, Endress+Hauser recommends using a PMP75 with a capillary. If a PMP75

with a temperature isolator or capillary is used, it must be mounted with a mounting bracket. (-> ` 25).

Electromagnetic compatibility Electromagnetic compatibility to EN 61326 and NAMUR recommendation EMC [NEZI ). For details refer

to the declaration of conformity.
With enhanced immunity against electromagnetic Helds as per EN 6 l 000-4-3:
30 V/rn with closed cover 1

Maximum deviation: < 0.5% of span
All EMC measurements were performed aiM a turn down (TD) = 2:l.

1] for devices with T14 housing

Overvoltage protection

l

Overvoltage protection;

- Nominal functioning DC voltage: 600 V

- Nominal discharge current: 10 kA

Surge current check I = 20 kA as per DIN EN 60079-14: 8/20 ps satisfied
Arrester AC current check I = 10 A satisfied

-> 79 ff, feature 100 "Additional options l" and feature l 10 "Additional options 2", version "M Overvoltage

protection".

Note!

Devices with integrated overvoltage protection must be earthed.

Endress+Hauser ZN



Description Temperature operating range

Process connections with internal process isolating diaphragm 40,..+lZS C( 40...+257 FL
(+l50 C/302 F for max. one hour)

Process connections with Hush-mounted process isolating

diaphragm, G I A, G 1 1/2 A, G 2 A, I NPT, l 1/2 NPT, 2 NPT,

M 44 X 1.25, EN/DIN, ANSI and ]IS flanges

-40...+l00 C ( 40...+2]2 Fl

Process connections with flush mounted process isolating

diaphragm, G 1/2 A, M 20
-Z0...+85 C [-4...+l85 Fl

Cerabar S

Operating conditions (Process)

Process temperature limits PMC7 l (with ceramic process isolating diaphragm)

l -25...+l25°C (-13...+257°F)
l High temperature version: -20...+i50°C [-4...+302°F]

79, feature 100 "Additional options l", Version "T".
Observe die process temperature range of the seal. See also the following section "Process temperature range,

seals".

Extreme jumps in temperature can result in temporary measuring errors. Temperature compensation takes effect after several

minutes. Internal temperature compensation is faster the smaller the temperature jump and the longer the time interval.

PMP7 l (with metallic process isolating diaphragm]

Lower temperatures on request.

PMP75 (with metallic process isolating diaphragm)

depending on the diaphragm seal and filling oil from -70°C (~94°F] up to +400°C (+752°F]. Observe die

temperature application limits of the diaphragm seal oil. -> ii 69, section "Diaphragm seal filling oils".

Note!

l Do not use diaphragm seals with 0.09 mm PTFE foil on AISI 3loL [l.4435/l .4404] for vacuum

applications, upper temperature limit +204°C {+400°F].
For oxygen applications, observe -> 3 27, section "Oxygen applications".

30 Endless+Hauser



Version for feature 80
in the order code

Seal Process temperature range

FKM Vigor 25...+l25 C/150 C l [-l3...+257 F/302 F)

i EPDM (FDA 21CFR177,2600; PA Class II'

USP Class VI) DVGW [KTW, w270,

W534), WRAS, Ace, NSF61

BE 5 20..,+l25 C/150 C I [-4...+257 F/302 F]

BE EPDM 20..+125 C (-4...+257 F)

D,M Kalrez, Compound 4079 +5...+125° C/150 C ! [+41...+257° F/302 FT

E Chemraz, Compound 505 l0...+l25 C/150 C I (+]4...+2S7 F/302° F)

F 2,4 HNBR (FDA 21CFR177.2600; PA Class II»

KTw,- AFNOR; BAM)
25..+125 oz 13..+2S7 Pu

FT NBR l0...+l00 C (+l4...+212 Fu

G FKM Vigor, FDA -5...+l25 C [+23 ...+Z57 F]

l FKM Viton, cleaned from oil and grease -l0...+]25 C/l50° C 1 [+l4..,+257 F/302 F)

2 FKM Vigor, cleaned for oxygen service -10...+60 C [+l4...+140 F]

The process temperature ranges specified here refer to permanent application of the PMC71. They may be exceeded for a

short time (Ag. for cleaning).

Cerabar S

Process temperature range,

seals
PMC7l (with ceramic process isolating diaphragm)

' A, L

+l50°C 1+302°F): for high temperature version

-> -- 79, feature 100 "Additional options 1" and feature 110 "Additional options 2", Version "T".

21

3]

41

These seals are used for devices with 3A-approved process connections.

With applications of saturated steam a Cerahar S with metallic process isolating diaphragm is to be used,

For devices with NBR or HNBR seals, the values for "Toatal Performance" (-> E 20] and "Thermal change"

[-> - 21] must be multiplied by the factor 3.

Pressure specifications The maximum pressure for the measuring device is dependent on the lowest-rated element with regard to
pressure, see the following sections for this:
- -> 13 7 ff, section "Measuring range"

_ chapter "Mechanical construction".

The MWF (maximum worldng pressure) is specified on the nameplate. This value refers to a reference
temperature of 20°C (68°F) or 100°F for ANSI flanges and may be applied to the device for an unlimited
time. Observe temperature dependency.

The pressure values permitted at higher temperatures can be found in the following standards:
EN 1092-1:2001 Tab. 181

_ ASME B 16.5a - 1998 Tab. 2-2.2 F316

ASME B lo.5a 1998 Tab. 2.3.8 N10276
_ HIS B 2220.

The test pressure corresponds to the over pressure limit of Me measuring instrument (Over Pressure Limits

OPL = 1.5 X MWP 21 and may fit only temporally limited, so that no permanent damage develops.
The Pressure Equipment Directive (EC Directive 97/23/EC] uses the abbre\nlation "PS". The abbreviation
"PS" corresponds to the MWP (maximum working pressure] of Me measuring device.
In the case of sensor range and process connections where Me OPL (Over pressure limit) of the pressure
connection is smaller than the nominal value of the sensor, the device is set at the factory, at the very

maximum, to the OPL value of Me process connection. If you want to use the entire sensor range, select a
process connection aiM a higher OPL value (1 .5 X PN; PN : MWP).
In oxygen applications, the values for "Pmax and Tniax for oxygen applications" as per -> 3 27, "Oxygen

applications" may not be exceeded.

1)

2)

With regard to their stability-temperature property, the materials 1.4435 and 1.4404 are grouped together under 13EO

in EN 1092-1 Tab. 18. The chemical composition of the two materials can be identical.

The equation does not apply for PMP7l and PMP75 with a 40 her or 100 bar measuring cell.

Endless+Hauser 31
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Cerabar S

Mechanical construction

Housing dimensions T14

PG I-PMx :xxxD6UD-x x-xx-000

Front view Ie./2-hand side view top view
-> See the process connection in question for installation height Housing weight -> "of

Housing dimensions Tl7

PO] -PMx?x) xx-OGGOJI Jn-xx-OG1

Front viev4 lei-hand side viev4 top view
-> See the process connection in question for installation hezghn Housing weight-> 01.

32 Endless+Hauser
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Cerabar S

Process connections PMC7l

(with ceramic process
isolating diaphragm)

Note!

Some device versions have CRN approval. For a CRN-approved device, a CRN-approved process connection

[-> 77, feature 70 "Process connection"] has to be ordered with a CSA approval ( -> 2 77, feature 10
"Approval"]. These devices are fitted with a separate plate bearing the registration number OF]0525.5C.

Thread, internal process isolating diaphragm

PU I-PMLI lxxx-ou09xx-xx-oGI

Process connections PMC71, thread [SO 228
Installation hight-> 34.

I

2

3

Thread150 228 G I/2A EN 832-
Material version GA:AlSI3loL, version G8:Alloy C270/2.48]0, version GC' Monel,
Version GD:PVDF/max.: 15 bar/225psL max.: -I0...+00°C/+14...+140°II7, mount version "GD" with a mounting
bracketonly /-> 25/,' Weight' 0.63 kg
Thread [SO228 G I/2A G 1/4 /female/;
Material version CE' AIS]3]0L, version GE'Alloy C276/2.4819, version GG: Monel; Weight 0.03 kg
Thread [SO 228 G I/2A hole I1.4 mm;
Material version GH: AIS]3IOL, version Gk Alloy C270/2.4819, version GK- Monel' Weight: 0.03 kg

PD I -PMC.7] xxxOD-D9xx-xx-D8 m

Process connections PMC7I, threadANSI
Installation height-> Et 34.

I

2

3

4

Thread ANS]I /2 MNPT 1/4 FNP7}
Material version RA: AISI31 OL, version RE: Alloy C270/2.4810, version RC? Monet' Weight' 0.03 kg
Thread ANS] 1 /2 MNPT hole I1.4,-
Material version RD: AISI310L, version RE: Alloy C270/2.48]9, version RE Monel; Weight: 0.63 kg
Thread ANSI 1/2 MNPT hole 3 mm;
Material version RG PVDF/mar.: 15 bar/225 psi max.: -10...+00°C/+14...+]40°H,
mount with mounting bracket only/ -> ' 25/,. Weight' 0. 03 kg
Thread ANS/ I /2 /=npr-
Material version RH: AISI3loL, version Rh Alloy C270/2.4819, version RK' MoneL. Weight' 0.03 kg
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Description Housing Tl4 Housing Tl7

PMC71 155 mm 171 mm

PMC7l with Ex d[ia], CSA XP or FM XP 225 mm 241 mm [Ex d 311 mm]

PMC7l High temperature version 1 235 mm 251 mm

PMC 71 High temperature version 1 with

Ex d[ial, CSA XP or FM XP
305 mm 321 mm (Ex d 39] mm)

Cerabar S

5
It ®  G 1/2 ®  R 1/2

Q8 o
N

|

E
.4

»l »~ 9311.4
_R 1/2

, I G 1/2

PT l-pmc? lxxx-Gb{J0» xx-xx~GD3

Process connections PMC71, thread/IS
Installation height-> 1-̀  34.

I
2

Version GL: thread]IS 80202 G 1/2 /male/, rr7aferiaI:A1SI3I6L; Weight: 0.03 kg
Version RL: thread]]S80203 R I /2 /male/, material: AISI31 GL; Weight: 0.03 kg

PD I-PMC x I xxxoou9-x x-xx-004

Process corzrzecfions PMC7] thread DIN 13 M20xl.5 hole 3 mm
Material version GR~AlSl8'lOL, version GO: Alloy C270/2.481 O
Installation height-> 34, Wezen 0.03 kg

Installation height H for devices with thread connection and internal process isolating diaphragm

1] High temperature version, -> K" 79, feature 100 "Additional options l" and

feature 110 "Additional options 2", versions "T"

34

I

'I"- }

i
l _ l l

Endless+Hauser



) I
I

I

I

I
I

I iv

G 2

I

4

I

I

I

I

1 1/2 NPT

I

|\
N

_

NN
SI

ra4055

M44x1 .25

Description Housing Tl4 Housing Tl7

PMC7l/PMC7l high temperature version 215 mm 231 mm

PMC71/PMC71 high temperature version:
with Ex d[ia], CSA XP or FM XP

280 mm 296 mm

Cerabar S

Thread, Hush-mounted process isolating diaphragm

f *
k.) I

;
SW 60

I 60 AF

I

l

G 2

. 5, zw0§e

- 4
O
("J

LE
on
m

G 1 1/2

12155 12:68

I
l

4 :

®  1 1/2 NPT

SW 60
60 AF

@2NPT

ll* --r-
SW 60
60 AF

® M44x1.25

l SW 60
I* we '-I/60AF

I
I

t
I

t

I

LQ
ca m
m m

I

I

<a68
¢ >

I

PT I ~P1V1CF 1 xxx0600-xx-xx-005

Process connections PMC71,
-> Installation height see table below,

I

2

3

4

5

Thread IS0228 G I 1/2 A;
Material version I G' AISI3IOL, version II-L' Alloy C270/2.4810, version In Morel; Weight: 0.03 kg
Thread /so228 G2 A;
Material version IK' AISI3IOL, version IL: Alloy C270/2.481 O, version IM: Monel; Weight: 0.03 kg
Thread ANSI I 1/2 A4npr,-
Material version 2D: AIS] 31OL, version 2E: Alloy C270/2.4819, version 2E. Morel; Weight:0.03 kg
ThreadANSI2 MNPT;
Material version 2G: AISI3]0L, version 2H: Alloy C270/2.4819, version 2]: MoneL' Weight 0.03 kg
Thread DIN 13 M44xI.25;
Material version IR: AISI3IOL, version IS: Alloy C270/2.4810; Weight: 0.03kg

Installation height H for devices with thread connection and flush-mounted process isolating

diaphragm

Endless+Hauser

2 NPT _
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Flange]IE Boltholes

Version Material Shape zNominal
diameter

Nominal
pressure

Diameter

D

[mm

Thick-
IIESS

b

[mm

Raised

face

g

[mm

Quantity Diameter

82

[mm]

Hole
dude

k

mm] kg]

Flange
weight 3

CP AISI 3l6L DN 32 PN 10-40 BI (DI 140 18 77 4 18 100 1.9

CO AISI 316L DN 40 PN 10-40 BI (DI 150 18 87 4 18 110 2.2

BR PVDF 4
r
PN 10-16DN 50 Bl (D) 165 21.4 102 4 18 125 0.6

BE AISI 316L DN 50 PN 10-40 Bl (D) 165 20 102 4 18 1 ZN 3.0

AISI 3l6L DN 50 PN 63 BE (D) 180 26 108 4 22 l35 4.6

BS PVDF 4 DN 80 PN 10/16 Bl (DI 200 21.4 138 8 18 160

BE AISI 3loL DN 80 PN 10-40 BI (D) 200 24 138 s 8I 18 100 5.4

Cerabar S

EN/DIN flanges, connection dimensions as per EN 1092-1 /DIN 2527

P01 -PMC71AX x-OC:O9xx-hx-006

Process connection PMC7], EN/DIN/'Iarzge with razlsedface Ulush-mounted process isolating diaphragm)
Installation height-> E' 38.

c s

1 .0

1] The roughness of the surface in contact with Lhe medium, including the raised face of the flanges (all standards), made of Hastelloy C, Morel or Tantalum is

Ra 0.8 um. Lower surface roughness on request.

2)

3]

4)

Designation in brackets as per DIN 2527

Housing weight -> 6 l

Max.: 15 bar (225 psi), max.: - l0. . .+60° C [+14. . .+ l40° F)

36 Endless+Hauser
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BoltholesFlange 1

Version Material Nominal
diameter

in]

Class

[lb/sq.in]

bD

!
Diameter Thickness

[ill]
/emf

in]

/mm

Raised face Quantity

g

in]

/Mmf

Hz

Diameter Hole circle

k

um
from/

[iN]

/Mmf

Flange
weight 2

[Kg]

AE AISI 316/316L 3 1 1/2 150 A 5 / 127 0.69 / 17.5 2.88 / 73.2 4 0.62 / 157 1388 / 98.0 l .0

AO AISI 316/316L 3 1 1/2 300 6.12 / I55.4 0.81 / 20.0 2.88 / 73.2 4 0.88 / 22.4 g 4.5 / 114.3 2.0

AF AISI 3I6/3]61.3 2 150 6 / 152.4 0.75 / 10.1 3.62 / 91.9 4 0.75 / 10.1 4.75 / 120.7 2.4

JR ECTFE 4 2 150 6 / 152.4 0.75 / 19.1 3.62 / 91.9 4 0.75 / 19.1 4.75 / 120.7 2.4

AS PVDP 5 2 150 6 / 152.4 0.75 / 19.1 3.62 / 91.9 4 0.75 / 19.1 4.75 / 120.7 0.5

AR AISI 316/3161. 3 Z 300 6.5 / 105.1 0.88/ 22.4 3.62 / 91.9 8 0.75 / 19,1 5 / 127 3.2

AG A15I 316/316L3 3 150 7.5 / 190.5 0.94/23.9 5 / 127 4 0.75 / 10.1 6 / 152.4 4.9

IS ECTFE 4 3 150 7.5 / 190.5 0.94 / 23.0 S / 127 4 0.75 / 10.1 0 / I52.4 4.9

AS PVDF 5 3 150 7.5 / 190.5 0.94 / 23.9 5 / 127 4 0.75 / 19.1 6 / 152.4 0.9

AS AISI 316/3I6L3 3 300 8.25 / 209.5 1.12 / 28.4 5 / 127 8 0.88 / 22.4 0.02 / 108.1 6.8

AH AISI 316/3161. 3 4 9 / 228.0150
4

0.94/ 23.0 6.19 / 1572 8 0.75 / 19.1 7.5 / 190.5 7.1

JT ECTFE 4 4 150
I
9 / 228.0 0.94 / 23.9 6.19 / 1572 8 0.75 / 10.1 7.5 / 190.5 7 1

AT A15I 3I6/316L3 4 300 10 / 254 1.25 / 31.8 6.19 / 157.2 8 0.88 / 22.4 7.88 / 200.2 1 1.6

Cerabar S

ANSI flange, connection dimensions as per ANSI B 16.5, raised face RF

P01-PMC? 1 xxx-0609xx-xx-GU?

Process connection PMC7I, ANS//'Iange with raised face Ulush-mounted process isolating diaphragm]
Installation height-> 1;~ 38,

The roughness of the surface in contact with the medium, including the raised face of Lhe flanges [all standards), made of Hastelloy C, Monei or Tantalum is

Ra 0.8 um. Lower surface roughness on request.

2)

3)

4]

Housing weight -> E Ol

Combination of AISI 310 for required pressure resistance and AISI 3i6L for required chemical resistance [dual rated]

ECTFE coating on AISI 316L/1 .4435

When operating in hazardous area, avoid electrostatic charge of the plastic surface.

5) max.: 15 bar [225 psi), max.: -10,.,+00°C (+l4...+l40°F]

Endless+Hauser 37
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Flange 1 Boltholes

Versions Nominal
dimension

Nominal

pressure

Diameter

D

[MM]

IThickness Raised face

b g

[mm] [MM]

Quantity Diameter Hole dude

82

mm

k

mm] [kg]

Flange
weight 2

KF 50 A 10 K 155 16 96 4 19 120 2.0

KL 80 A 10 K 185 18 127 8 19 150 3.3

,KH 100 A 10 K 210 18 15] 8 19 l 75 4.4

Description T14 housing T17 housing

PMC71 215 mm 231 mm

PMC7l with Ex alia], CSA XP or FM XP 280 mm 296 mm

Cerabar S

_HIS flange, connection dimensions as per JIS B 2220 BL, raised face RF

vo l -PMC:1 xxx-0609-xx-xx-U08

Process connection PMC7I, /lSj7ange with raised face RF Ulush-mounted process isolating diaphragm/, AISI31 OL/
1.4435
-> Installation height see table below.

1) The roughness of the surface in contact with the medium, including the raised face of the flanges (all standards), made of Hastelloy C, Morel or Tantalum is

Ra 0,8. Lower surface roughness on request.

2] Housing weight see -> =` 61

Installat ion height  H for devices mm f lange

38 Endless+Hauser
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Description T14 housing Tl7 housing

PMC7l/PMC71 high temperature version 2l5 rnm 231 mm

I 280 mmPMC71/PMC71 high temperature version;
with Ex d[ia], CSA XP or FM XP

296 mm

Cerabar S

Hygienic connections, flush-mounted process isolating diaphragm

Note!

Many process connections with an EPDM or HNBR seal are in accordance with the 3A-sanitary standard

approved for PMc7l. This means that a 3A-approved process connection in combination with an EPDM or

HNBR seal must be selected when ordering for the PA approval for the PMC7i version to be valid.
-> For ordering information on EPDM or HNBR seals, -> 79 "Ordering information PMC7l ", feature 80

"Sensor seal", version B or F.

PO!-PMC?lxxx-O009-xx-xx-01 I

I
2
3
4
5
o

Process connections PMC7I, Hygienic connections, material AISI310L
surface roughness of the surfaces in contact with the medium S 0.8 pm as standard. Lower surface roughness on request.

Version MR' DIN 11851 DN40 PN253A with HNBR or EPDM seal
Version MR: DIN 1185] DN50 PN25, PA with HNER or EPDM sea!
Version TD: Tri-Clamp ISO 2852 /2 v, DIN32075 DN50, PA with HNBR or EPDM sea!
Version TE' Tri-Clamp ISO 2852 /3 "/, PA with HNBR or EPDM seal
Version Ric DRD DN50 [65 mm/ PN25 PA with HNBR or EPDMseal
Version TR: Varivent Type Nfor pipes 40 - I02 PN40, PA with HNBR or EPDM sea!

Installation height H for devices with hygienic connection and flush-mounted process isolating
diaphragm

Endless+Hauser 30
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Cerabar S

Process connections PMP7l

(with metallic process

isolating diaphragm)

Note!

Some device versions have CRN approval. For a CRN-approved device, a CRN-approved process connection

[ 78, feature 70 "Process connection") has to be ordered with a CSA approval (~> 77 , feature 10

"Approval"). These devices are fi tted with a separate plate bearing the registration number 0Fl0525.5C.

Thread, internal process isolating diaphragm

IJol-pmp? Jxxx-0bC9xx-xx000

Process connections PMP7I, thread IS0228
Insrallatian height H -> 3 41.

I

2

3

Thread [50228 G I/2A EN83a
Material version GA:AlSl3IOL, version G8:AIloy C270/2.4819; Weight 0.0 kg
Thread [SO 228 G I/2A G 1/4 /female/;
Material version GE:AI5l3loL, version GH' Alloy C270/2.4810; Wezghk 0.0 kg
Thread [SO 228 G I/2A hole I1,4 mm;
Material version GH:A[S/3IOL,versionG/.' Alloy C270/2.4810, Weight: 0.0 kg

FuI-pmp» lxxx-o0DQxx-xx-001

Process connections PMP7I, threadANS]
Installation he1ght-> 3 41.

I

2

3

Thread ANS] I /2 MNPT I /4 FNPT;
Material version RA: AISI310L, version RE: Alloy C270/2.481 O; Wezen 0.0 kg
Thread ANSl 1/2 MNPT; hole: 400 bar = 11.4 mm , 700 bar = 3.2 mm
Material version RD: AISI3loL, version RE- Alloy C270/2.4810; Weight: 0. 0 kg
Thread ANSI I /2 FNPT;
Material version RH: AISI310L, version RL- Alloy C270/2.4819; Weight: 0.7 kg

40 Endless+Hauser
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Tl4 housing T17 housing

Height H 165 mm 181 mm

Note!
The versions with 700 bar sensor are approx. 20 mm (0.79 inch] higher

Cerabar S

p01-pmp? l ?x?-060414-xx-002

Process connections PMP71, thread][.S`
-> Installation hezghfl-I see table below.

1
2

Version GL: thread/[S B0202 G 1/2 /male/, maferiaI:A1S13IOL; We@/15 0.0 kg
Version RL: thread]1S80203 R I /2 /male/, material: A/SI31 OL; Weight: 0.0 /<8

FC ' 1-PM P  r 1 XXX-GCpUQ XX-XX»CIC I.3

Process connections PMP7l threadDIN 13 M20x1.5 hole 11.4 mm
Material version GR' AIS/3IOL, version GO:Alloy C270/2.4819; Weight: 0.0 kg
-> Installation hezg/7tH see table below.

Installation height H for devices with thread connection and internal flush-mounted process
isolating diaphragm

Endless+Hauser 4 1
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Thread, flush-mounted process isolating diaphragm

I

(D G 1/2A ®G 1 A @G11/2A @G2A
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ii N2123.6

2:55

G 2A

Q68ul :n 1

>

:I

P01-PMP» lxrx-Db09xx-xx~D04

Process connectionsPMP7I, thread [SO228

Installation height-> ` 43.

1

2

3

4

Thread ISO 228 G I /2 A DIN3852 /vito seal provided);
Material version 1A:A1S1310L, version 18.Alloy C270/2.4819; Weight: 0.4 kg
Thread /so 228 G I A;
Material version 1D:A1S13IOL, version 1E:A11oy C270/2.481 Q' Weight: 0.7 kg
Thread1SO228 G1 I/2A
Material version 1G:A1S1310L, version 1H:A11oy C276/2.4810; Weight 1.1 kg
Thread /so 228 G2 A
Material version 11C'A1.SI1310L, version 1L:A11oy C276/2.4819;Weight 1.5kg

P= 1-PMPW 1 xxxGo09xx-xx-O05

Process connections PMP71, thread ANS]
Installationheir/zt»> 2 43.

I

2

3

Thread ANSI I mnpr,-
Material version 2A:AISI31 OL, version 2B: Alloy C276/2.481 Q Weight: 0.7 kg
Thread ANSI 1 I /2 MNPT;
Material version 2D: AISI31 OL, version 2E.* Alloy C270/2.4810; Weight: 1.0 kg
Thread ANSI2 MNPT
Material version 2G: AISI310L, version 2I-I: Alloy C270/2.4819; Weight 1.3 kg

42 Endless+Hauser
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Description Housing T14 Housing Tl7

G 1/2 163 mm l79 mm

G l 167 mm 183 mm

G I 1/2 A 163 mm 179 mm

G 2 A 162 mm 178 mm

1 MNPT 162 mm 178 mm

1 1/2 MNPT 165 mm 181 mm

2 MNPT 159 mm 175 mm

M 20x1.5 163 mm 179 mm

M 44x1.25 180 mm170 mm

Cerabar S

PU l-pm P I I Hx!-oo4J4xx-xx-uuo

Processconnections PMP7I, thread DIN
-> Installation hight see table, below.

I

2

Thread DIN I0288 M20;
Materialversion lMAISI 3loL, version IR' Alloy C270/2.4819; Weight 0.4 kg
Thread DIN 13 M44 X 1.25,.
Material version IR: AISI31 (IL, version IS: Alloy C270/2.4810; Weight: 1.1 kg

Installation height H for devices with thread connection and flush-mounted process isolating
diaphragm

Endress+Hauser 4 3
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Flange 1 Boltholes

Version Nol'IlillHl

diameter

Nominal

pressure

Shape 2 I Diameter

D

[mm]

Thicknes
s

b

mm]

Raised

face

g

[mm

Width of
the raised
face

(IH)

[mm

Quantity Diameter

E2

mm]

Hole circle

k

mm [kg

Flange
weight 3

CN 3 Dn25 PN 10-40 BI (DJ 115 18 66 4 4 4 14 85 1.2

CP DN 32 PN I0~40 BI aDJ 140 E 18 774 8.5 4 18 100 1.9

CO DN 40 PN 10-40 Bl [D]
l
18150 874 4 18 1 10 2.2

BE DN 50 PN 10-40 Bl (D) 165 20 102 4 18 125 3.0

BE DN 80 PN 10-40 Bl (D) 200 24 138 8 18 160 5.3

Cerabar S

EN/DIN flanges, connection dimensions as per EN 1092-1 /DIN 2527

I
i

~sI 1

t t

PU I -PMP? I xxxDb0Q» x:4-x x-008

Process connection PMP71, EN/D1Nflange with raised face, material AIS]3] OL

I-L. device height = height of device withoutjlange h + flange thickness b
Height h -> 3 40.

1) The roughness of the surface in contact wide the medium, including the raised face of the flanges (all standards], made of Hastelloy C, Monel or Tantalum is Ra

0.8 um. Lower surface roughness on request.

2)

31

41

Designation as per DIN 2527 in brackets

Housing weight -> 3 61

With these process connections the raised face is smaller than described in the standard. Due to a smaller raised face a special seal must be used, Refer to a

manufacturer of seals or your local Endress+Hauser Sales Center.
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Flange 1 Boltholes

Ver-
sion

Material NOIIJiI1al

diameter

Class/

NoI'Ilil13.l

pressure

Diameter

D

in] / /emf

Thiclmess

b

[in] / /emf

Diameter

raised face

g

in] / [mm]

Width of
the raised
face

(IH)

[in / [mm]

Quantity Diameter

82

in / [mm]

Hole
circle

k

[in] / [mm]

Flange
weight 2

[kg]

ANSI flange

AN A1sI 3,6/31oL3 lim 300 Ib./sq.in 4.88 / 124 0.69 / 175 2.76 4 / 70 0.2 /5 4 0.75 / 19.1 \ 3.5 / 88.0 1.3

AE AISI 316/3]6L 3 1 1/2 in 150 lb./sq.in 5 /  127 0.69 / 1z5 288 4 / 73.2 0.52 I0.6 4 0,62 / 15.7 3.88 / 98.0 1.5

AO AISI 316/3]61.3 l l / 2 i n 300 lb./sq.in 6.12 / 155.4 0.81 / 20.0 2.88 4 / 73.2 0.52 I0.0 4 0.88 I22.4 4.5 I114.3 2.6

AF AISI 316/3l6L 3 2 in 150 lb./sq.in 6 / 152.4 0.75 / 10.1 3.02 / 91.9 4 0.75 / 19.1 4.75 I120.7 2.4

AR AISI 316/3161. 3 2 in 300 lb./sq.in 7.5/ 100.5 0.88 / 22.3 3.62 / 01,0 8 0.75 /  10.1 5 / 127 3.2

AG AISI 316/316L 3 3 in 150 lb./sq.in 7.5 / 190.5 0.94/23.9 5 / 127 4 0.75 I19.1 6 / 152.4 4.9

AS AISI 316/3161.3 3 in 300 lb,/sq.in 8.25 / 209.5 1.12 / 28.4 5 / 127 8 0.88 / 22.4 6.62 / 108.1 6.7

AH AISI 316/3l6L 3 4 in 150 lb./sq.in 9 / 228.0 0.94 / 23.0 6.19 / 157.2 8 0,75 / 19.1 7.5 / 190.5 7.1

AT AISI 310/316L 3 4 in 300 lb./sq.in 10/254 1.25 I 3 1 .8 6.19 / 157.2 8 0.88/22.4 7.88/200.2 11,6

_HIS flange

KA AISI 3l6L 25 A 20 K 125 10 67 0.14 I3.5 4 19 90 I 1.5

KF AISI 3l6L 50 A 10 K 155 10 00 4 19 120 2.0

KL AISI 3101. 80 A 10 K 185 18 127 8 10 150 3.3

KH AISI 316L 100 A 10 K 210 18 151 8 19 175 4.4

Ce rabar  S

ANSI flanges, connection dimensions as per ANSI B 16.5, raised face RF

JIS flanges, connection dimensions as per B 2220 BL, Raised face RF

PDI-PMP? I x 1:x0c>D<}xx-xr-009

Process connection PMP7], ANS[fZarzge or]ISflange with raised face RE' material

H: device height = height of device without flange h + jiang thickness b. For the height h 46.

1) The roughness of Lhe surface in contact with the medium, including the raised face of the flanges (all standards), made of Hastelloy C, Monti or Tantalum is

Ra 0.8 um, Lower surface roughness on request.

2)

31

43

Housing weight -> I Of

Combination of AISI 316 for required pressure resistance and AISI 316L for required chemical resistance (dual rated]

With these process connections the raised face is smaller than described in the standard. Due to a smaller raised face a special seal must be used. Refer to a

manufacturer of seals or your local Endress+Hauser Sales Center.
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T14 housing Tl7 housing

Height h 165 mm F181 mm

i

I
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r

I
+
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3
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v
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I

I

I

1

7 5

Q

O
4 0

l

27.9

T14 housing T17 housing

Height h 190 mm Q 204 mm

Cerabar S

Height h for devices with flange

Oval f lange

P01-PMP7] >fxx-C6Dt)xx-xx-007

Version UR: oval flange adapter 1/4-18 NPT according to [EC 61518, mounlirzg' 7/16-20 UNE Weight 1. 9 kg

Prepared for diaphragm seal mount

r
I

.C

I
I

l

1

I

I

I
I

I

4I
® ®

i

I

I

Q

w

ll
u'>

1111\ 0195

E

=-,

PT I -PMP?5xJt x-GbU9-xx-x x-x y-D05

Version UI: prepared for diaphragm seal mount

I
2
3

Holeforjillirzgfluid
Eearing
Threadedpin with an infernal hexagon 4 mm

46
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T14 housing Tl7 housing

Height 190 mm 204 mm

Cerabar S

PMP75 Basic unit

P01-PMP»*bxxx-Gtr09xx-xx-O]2

PMP75 8a5ic unit with diaphragm sea!

I
2

PMP75 Basic unit
Diaphragm reaL here e.g flange diaphragm sea]

Process connections PMP75
(with metallic process

isolating diaphragm)

l

l

Note!
l Some device versions have CRN approval. For a CRN-approved device, a CRN-approved process connection

(-> 86, feature 70 "Process connection") has to be ordered with a CSA approval (-+ 13 85, feature 10

"ApprovaI"]. Devices with capillary are not CRN-approved, These devices are fitted with a separate plate
bearing the registration number 0Fl0525.5C.

Specifications for the "TK Process" are listed in Me following tables. These are typical values. The temperature
coefficients apply to silicone oil and Me process isolating diaphragm material AISI 3l6L/ l .4435. For other

filling oils, this temperature coefficient must be multiplied by the TK correction factor of the corresponding

filling oil. For the TK correction factors, -> 3 69, section "Diaphragm seal filling oils".
With regard to Me temperature coefficient "TK Ambient", devices with a temperature isolator behave like
devices with the same process connection with 0.1 m capillary.

I In addition, the temperature coefficient "TK Ambient" is listed in relation to the capillary length for the
diaphragm seal versions which can be supplied with capillaries as standard. This information is found on

Q?69 ff, section "Influence of the temperature on the zero point".

The weights of Me diaphragm seals are given in the tables. -> " 61 for the weight of the housing.
The following drawings are drawings that illustrate how the system works in principle. In other words, the

dimensions of a diaphragm seal supplied can deviate from the dimensions given in this document.
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SW
SW
AF

AF
A

.c.c

>`?

dz4 >
G

N
n

do
4

4

I
>

J

I |_ BV

JdM
dl

I
.dM

NPT

Threaded connection Diaphragm seal

Ver-
sion

Material 1 Thread Nomi-
nad
pres-
sure

PN

Dia-
meter

dl

[mm

Dia-
meter

<12

mm]

Screw-in
length

XI

mm]

Across

flats

SW/AF

max. Dia-
phragm
diameter

dm

[mm

TK
Process

TK
Ambient
< 40 bar

[mbar/10 K]

Height lDia-
phragm
seal
weight

h

[mm] [kg

ID AISI 3l6L G 1 A 400 30 39 212 41 30 +16.03 +24.33 +4.70 19 0.4

IE Alloy C276 0.5

LG AISI 3I6L G l 1/2 A 400 44 55 30 50 42 +5.41 +8.18 +3.50 20 0.9

IH Alloy C276 1.0

IK AISI 316L G2 400 50 68 30 05 50 +1.70 +2.68 +1.60 20 1.9

IL Alloy C276 2.1

2A AISI 3loL I MNPT 400 48 28 41 24 +15.66 +24,42 +8.50 37 0.6

2B Alloy C276 0.7

2D AISI 31OL l 1/2 MNPT 400 52 30 46 36 +8.14 +l2.39 +3.90 20 0.9

2E Alloy C276 1.0

KG AISI 3l6L 2 MNPT 400 78 30 65 38 +5.4 +8.18 +2.59 35 1.8

ZH Alloy C276 2.0

Cerahar S

Thread, flush-mounted process isolating diaphragm

POI ~PMP?:>xx at-Db09xx-xxt-003

Process connections PMP75, left thread /SO 228, rig/IL. threadANSI
u

l)

2]

AISI 3l6L; Alloy C276/2.4819

28 mm in conjucndon with high temperature oil

Note!

With the use of high temperature oils the design can deviate strongly.
For further information please contact your local Endress+Hauser Sales Center.
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dm

Cy

1

Version Nominal
diameter
ISO 2852

Nominal
diameter
DIN 32676

Nominal
diameter

in]

Diameter

07

rum]

max.
Diaphragm
diameter

dM

[mm]

Height

h

[mm

<

TK
Ambient

40 bar

TK
Ambient
> 40 bar

[mbar/10 K

TK
Process

kg]

Diaphragm
seal weight

TB DN 25 DN 25 1 50.5 24 37 +15.33 +24,0 +4.25 0.32

TC 1 DN 38 DN 40 l 1/2 50.5 34 30 +8.14 +1239 +1.91 1.0

TD 1 DN S] DN 50 2 64 48 30 +3.45 +4.81 +1.25 1.1

T F DN 76.1 3 91 73 30 +0.3 +0.35 +0.18 1.2

Cerabar S

Tri-Clamp ISO 2852

pm -FmDTBxx¥-00094-ix-xx-uo5

Process connection PMP75, material: A15131 OL, surface roughness of the surfaces in contact with the medium

Ra S 0.8 pm as standard. Lower surface roughness on request.

1] Diaphragm seal versions optionally in conformity with ASME-BPE for use in biochemical processes, wetted surfaces Ra S 0.38 um [l5.75 pin; 180 grit),

electropolished; to be ordered using feature 60 "Additional option", version "P" in the order code
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Version Nominal
diameter
ISO 2852

NolllillB1

diameter

Diameter

D

[in]

Diameter

dz

[mm

Height

h

mm

Faceto-
face-
length

L

[mm]

TK
Process

<

TK
Ambient

40 bar

[mbar/l0 K]

Dia-
phragm seal
weight

[kg]

SB DN 25 1 22.5 50.5 67 120 +7.75 +8.69 +4.49 17

SC 1 DN 38 1 1/2 35.5 50.5 O7 120 +5.17 +5.69 +3.40 1.0

SD l DN 51 2 48.0 64 79 100 +3.56 +3.91 +2.69 1.7

if
`1o

9 r

1/.»~ / |

? 8

5

dM max - 50 >l

Q68

Version Material Nominal
pressure

TK Process

<

TK
Ambient

40 bar

mbar/ l0 K]

Diaphragm

seed weight

kg]

TR 1 AISI 3l6L PN 40 +2.26 +3.I l +1.65 l .3

Cerabar S

Tri-clamp pipe diaphragm seal ISO 2852

FDI -FM078 xx x-Oo-O0x x-xx-oo I

Processconnection PMP75, material AIS]310L, szlwce roughness of the surfaces in contact with the medium
R S 0.8 pm as standard, Lower surface roughness on request

1) Including 3.1 and pressure test as per Pressure Equipment Directive, category II

Varivent N for pipes DN 40 - DN 162

POI -FMD?5 xx x-000043-xx-000

Process eonrzecfion pmp75, surface roughness of the surfaces in contact with the medium Ra 5 0. 8 pm as standard. Lower

surface roughness on request,

1] Diaphragm seal versions optionally in conformity with ASME-BPE for use in biochemical processes, wetted surfaces

Ra S 0.38 pM (15.75 pin; 180 grit), electropolished, to be ordered using feature 60 "Additional option", version "p"

in the order code
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4

I1"v

4x 911.5

Q84

9105
*

>-

]

I

gr)
N

Q! i

s n'\

Wflpv s 1

>dM max. -50

Q65 12

Version Material NoII1il1Hl

pressure
TK Process

<

TK
Ambient

40 bar

mbar/10 K

Diaphragm
seal weight

[kg]

TK AISI 316L IPN25 r +2.20 +3.l l +1.65 0.75

r
,.

~n~
dm

G
D

I

V€I'siol1 Nominal
diameter

[inch

Nominal
pressure

[her

Dia-
meter

D

[mm

Adapter
height

f

[mm

Thread

G

Height

m

[mm]

Height

h

[HUH]

max. dia-
phragm
diameter

nm

[MM]

I

TK
Process

<

TK
Ambient

40 her

Weight
dia-
phragm
seed

rnbar/10 K] [kg

TG l PN 25 SO 3.5 Rd 40 1/6 20 42.5 24 +l5.66 +2422 +7.25 0.25

TH 1 1/2 PN 25 74 4 Rd 60- 1/6 25 S7 36 +8.18 +1239 +2.59 0.65

TI 2 PN 25 84 4 Rd 70- 1/6 ZN 62 48 +5.4 +8.18 +1.10 1.05

Cerabar S

DRD DN5O (65 mm]

P01~FM78x xx-GaDQ-xx-x m-O02

Process connection PMP75, sun'ace roughness of the surfaces in contactwith the medium Ra S 0. 8 pm as standard.Lower

surface roughness on request

SMS nozzles with coupling nut

PG 1-PMP?"5xxx-Oc;09I: sl-x x-O09

Process connection PMP75, material AISI310L, surface roughness of the surfaces in contact with the medium
Ray 0.8 urn as standard. Lower surface roughness on request.
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Version Nomi-
nad dia-
meter

Nomi-
nal
pres-
sure

PN

bar[inch

Dia-
meter

D

[mm

Adapter
height

f

mm

Thread

G h

Height Height

mm]

m

[MM]

aM

mm]

max.
diaphragm
diameter

TK
Process

<

TK
Ambient

40 her

[mbar/10 K]

Weight
dia-
phragm
seal

[kg

TL 1 PN 40 77 6.5 1 13/16- 1/8 22 42.6 21 +15.66 +Z4,42 +4.21 0.45

TM 11/2 *pn40 72 0.4 2 5/16 1/8 22 42.6 28 +8.18 +1239 +2.59 0.75

TN 2 PN 40 86 6.4 2227/8 1/8 42.6 38 i +5.4 +8.18 +1.76 1.2

I

+

SW/AF
dM

G
D

>

>

>

Version Nomi-
nal dia-
meter

[inch

Nomi-
nal
pres-
sure

[bar

Dia-
meter

D

[mm

Adap-
ter
height

f

[mm]

Thread

G m

mm]

Height Across

flat

AF h

mm]

Height TK
Process

<

max. TK
diaphragm Ambient
seal 40 bar

dm

[mm] [mbar/10 K

Weight
Dia-
phragm
seed

[kg]

TP I PN 40 54.1 4 1 1/2 -1/8" 30 46.8 50 24 +]5.66 +24.42 +4.21 0.4

TO 1 1/2 PN 40 72 4 2" - 1/8" 30 62 50 34 +8.14 +12.39 +2.59 0.6

TS 2 PN 40 89 4 2 l/2" 1/8" 30 77 50 45 +5.4 +8.18 +1.76 1.1

Cerabar S

APV-RJT nozzles with coupling nut

I
I

u

L

i

E
dM
G
D

>

>
PT I-PMP?5xxx-oc:u9x x-xx-DI 0

Process connection PMP75, material AISI31 GL, surface roughness of the surfaces in contact with the medium
Ray 0.8 pm as standard Lower surface roughness on request.

EI I

APV-ISS nozzles with coupling nut

p01-vrvlv/>xxxt:¢>4J=;-xx-><x-411 I

Process connection PMP75, material AISI316L, surface roughness of the surfaces in contact with the medium
Rag 0.8 pm as standard. Lower surface roughness on request.
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»lJ E
1

Taper adapter Slotted nut Diaphragm seal

Version Nominal
diameter

No-
minal
pres-
sure

Dia-
meter

D

[mm]

Adapter
height

f

[MM]

Thread

k

lmml

G

Height

m

[IHIH1

Height

AM
mm]

max. Dia-
phragm
diameter <

TK TK TK
Ancient Ambient Process

40 bar > 40 her

[mbar/10 K] Kg]

Dia-
phragm
seal
weight

MR DN 50 PN 25 68.5 1 1 Rd 78 x 1/6 22 19 52 +22 I +3.02 +1.40 1.1
MS DN 65 PN 25 86 12 Rd 95 X 1/6" 35 21 66 +1.6 +2.l +0.60 2.0

MT DN 80 PN 25 100 12 Rd Ilex 1/4" 30 20 81 +0.66 +0.81 +0.40 2.55

.C ..-
e
<s'
K
<

. .

9

i ; \dm

dl
G

>

>

>

Threaded adapter Diaphragm seal

Version Nominal
diameter

Nominal

pressure

Diameter

dl

[mm]

Thread

G

Height

h

[mm

max.
Diaphragm
diameter

dM

mm

<

TK
Ambient

40 bar

TK Process

lmbar/10 K] kg

Diaphragm
seal weight

MY DN 50 PN 25 54 Rd 78 x 1/6 35 52 +2.21 +3.02 +0.88 0.9

MY DN 65 PN 25 71 Rd 95 X 1/6 40 06 +1.6 +Z.l +0.60 1.7

MY DN 80 PN 25 85 Rd ]lox 1/4" 40 81 +0.66 +0.8l +0.40 2.0

Cerabar S

Taper adapter with coupling nut, DIN I 185 l

l

o
v

t
I

dM
D
G

:r-

>

>

PU ] -FNlD?8xxx-o9D9x x-x 4407

Process connection pmp75, material AIS]3IOL, surface roughness of the surfaces in contact with the medium
Ra S 0.8 pm as sfarzdard.Lower surface roughness ore request.

Threaded adapter, DIN 11851

PU l-rm D/SXXX04-G XXyXXGG8

Process connection PMP7i material AISI3/ OL, surface roughness of the surfaces in eorztaet with the medium
R S 0.8 pm as standard.Lower surface roughness on request
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l
I
|

I

I

l
l
I

,M r
g

Q2
4

v  Y

o
<r

l

l

l l

11 I
1

I

q

I .D

dm

4 Jk
D

>dm

60 (M)

I

I

g

Flange 1 Boltholes Diaphragm seed

Ver-
sion

NoIIlill8l
pressure

No-
mmal
dia-
meter

Shape
2

Dia-
meter

D

mm]

Thid<-

I1€SS

b

[mm]

Raised face

g f (M)

[mm] mm] [mm]

Quan-

ti ty

Dia-
meter

82

[mm]

Hole
circle

k

[HUH]

max. Dia-
phragm
dia-
meter

dM

[mm [kg

< 40 bar >40bar

TK Ambient TK Dia-
Pro- phragm
cess seal

weight

rnbar/l0 K]

CN DN 25 PN 10-40 Bl (D) 115 18 66 3 33 4 14 85 32 +16.03 +24.33 +3.20 2.1

DN DN 25 PN 63 160 E 140 24 08 2 184 100 28 46.03 +24.33 +3.20 2.5

EN DN 25 PN 250 E 28150 68 2 4 ZN 105 28 +l 6.03 +2433 +5.17 3.7

El DN 25 PN 400 E 180 38 68 2 I 4 26 I30 28 +l6.03 +2433 +5.17 7.0

ECO DN 32 PN 10-40 BI [D] 140 18 77 2.6 8.5 3 4 18 100 34 +8.14 +l2.39 +2.59 1.9

C O DN 40 PN 10 40 BI Tm 150 18 87 2.6 4 18 1 10 48 +5.40 +8.18 +2.15 2.2

BE DN 50 PN 10-40 BI (D) 165 20 102 3 41 18 125 50 +2.2 l +3.02 +1.50 30

CO

E F

DN 50 PN 03 B2 (El 180 20 102 3 4 22 135 59 +2.21 +-,02 +1.00 4.6

DN 50 PN 100/160 E 195 10230 3 4 26 145 59 +2.21 +3.02 +1.00 6.2

ER DN 50 PN 250 E 200 38 102 3 8 26 150 59 +2.21 +3.02 +1.15 7.7

ET DN 50 PN 400 E 235 52 102 3 8 30 180 59 +2.21 +3.02 +1.15 14.7

BE DN 80 PN 10-40 Bl (D) 200 24 138 3.5 8 18 l 60 89 +0.19 +0.25 +0.20 5,3

CO DN 80 PN 100 BE (EI 230 32 138 4 8 24 180 89 +0.19 +0.25 +0.35 8.9

CO DN 100 PN 100 IBE fIg 265 36 175 5 8 30 210 89 +0.19 +0.25 +0.11 13.7

DO 4 DN 50 PN 10-40 Bl (D) 105 20 102 3 4 18 125 47 +3.45 +4.8 l +1.67 4

D44 DN 80 PN 10 40 BI (D) 200 24 138 3.5 8 18 160 72 +0.19 +0.25 +0.70 4

Cerabar S

EN/DIN flanges, connection dimensions as per EN 1092-1/DIN 2527 and DIN 2501-1

PC1-PMP?5xxx0080-xx-xx-O02

Process connection PA/IP75, EN/DIN/iarzge with tush-mounted process isolating diaphragm, material AISI310L

1) The roughness of Lhe surface in connect with the medium, including the raised face of the flanges (all standards), made of Hastelloy C, Monel or Tantalum is

Ra 0.8 um. Lower surface roughness on request.

21

3)

Designation as per DIN 2527 in brackets

With these process connections the width of the raised face is smaller than described in the standard. Due to a smaller width of the raised face a special seal

must be used. Refer to a manufacturer of seals or your local Endress+Hauser Sales Center.

4) 50 mm, 100 mm or 200 mm extension selectable, for extension diameter and weight see the following table.
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Version Nominal
diameter

Nominal

pressure

Extension
length

[mm]

Extension
diameter ds

[mm]

Diaphragm seal
weight

kg]

DO DN 50 PN IO-40 50 / 100 / 200 48.3 3.2 / 3.8 I44

DO DN 80 PN 10-40 50 /100 /200 76 6.2 / 6.7 / 7.8

4AI 1o
q

17' 9
:
II

_I

a v dm
g4 >

sEE.-. U
B E  Q E
E c o  QE
O`- O .o Lr;"~D

d O |~-
LDC QI()v-O Q NI

7
. 4 _Q I

I

I

J1

4

g
k
D

>dM

60 I (m )

r

I
I

Flange 1 Boltholes Diaphragm seal

Ver-
sion

Material 2 ClassNo-
minal
dia-
meter

in] [lb./

sq.in]

Dia-
meter

D

in]

/Mmf

Thidi-
ness

h

UH]

/Mmf

Raised face

g (m)

in] [in

/Mmf [MM]

Quam
-city

Dia-
meter

82

[iN]

from/

Hole
dude

k

in]

/Mmf

max.
Dia-
phragm
dia-
meter

dm

nm:

mm

<

TK Ambient TK
P

40 bar > 40 bar car;

I
mbar/l0 K [kg]

Dia-
phragm
sea
weight

AC AISI 310/
3l6L

1 150 4.25
108

0.56
14.2

2
50.8

4 0.62
15.7

3.12
79.2

I .26
32

+l6.03 +2433 4+3.65 1.2

AN AISI 316/
3l6L

1 300 4.88
124

0.69
1 7 5

2.76
70

Z
5 3

4 0.75
10,1

3.5
88.9

1 .26
32

+16.03 +2433 +3.65 1.3

HC AISI 316/
3loL

1 400/
600

4.88
124

0.69
/75

2
50. 8

4 0.75
19.1

3.5

88. 9

1 .26

32

+]6.03 +24.33 +5.17 l .4

HN AISI 316/
3l6L

1 900/
1500

5.88
149.4

1.12
28,4

2
50.8

4 1
25.4

4

101.0

l .26
32

+l6.03 +Z4.33 +5.17 3.2

HO AISI 316/
316L

1 2500 6.25
158.8

1 .38
35.1

2
50.8

4 1
25.4

4.25

108

1 .26

32

+16.03 +24.33 +5.17 4.6

AE AISI 316/
31oL

1 1/2 150 5
127

0.69
17.5

2.88
73.2

0.52
ao 3

4 0.62
15.7

3.88

00.0

1 .89

48

+8.14 +I2.39 +1.90 1,5

AO AISI 316/
3loL

I  1/2 300 6.12
1554

0.81
20.6

2.88
73.2

0.52
0.03

4 0.88
22.4

4.5

114,3
1.89
48

+8.14 +12.39 +2.59 2 6

AF AISI 316/
3l6L

2 150 6
152.4

0.75
10.1

3.62
01.9

4 0.75
19.1

4.75
120.7

2.32
59

+2.21 +3.02 +1.60 2.2

134 AISI 316/
3loL

2 150 0
152.4

0.75
19.1

3.62
91.9

4 0.75
19.1

4.75
120.7

1 .85
47

+3.45 +4.81 +1.67 4

AR AISI 316/
3161.

2 300 6.5

105.1

0.88
22,4

3.02
01.9

8 0.75
10.1

5
127

2.32
59

+2.21 +3.02 +0.85 3.4

HF AISI 316/
3161.

2 400/
600

6.5

105.1

1
25.4

3.62
91.9

8 0.75

111.1

5
127

2.32
59

+2.2 l +3.02 +0.85 4.3

Cerabar S

ANSI flanges, connection dimensions as per ANSI B 16.5, raised face RF

P01-pmp75xx }-06G0-xx-xx001

Process connection PMP7Z ANSIjlarzge with and without extended diaphragm seal

Endless+Hauser 55



BoltholesFlange 1 Diaphragm seal

Ver-
sion

Material 2 No-
minad
dia-
meter

lim]

Class

[lb./

sq.in]

Dia-
meter

D

in]

/emf

Thick-
ness

b

[in

[mm]

Raisedface

I

g (m)

UH] IW]

fM/7l/ /WH/

1Quam Dia-
-tity meter

82

[in

/emf

Hole

circle

k

UH]

[MM]

max.
Dia-
phragm
dia-
meter

dm

[in

l im/

TK Ambient TK
Pro-

<40 bar >40 bar less

[mbar/10 K] [kg

Dia-
phragm
seal
weight

HR AISI 316/
310L

2 900/
1500

8.5
215. 9

1.5
38.1

3.62
91.9

8 1
25.4

6.5

105.1

2.32
59

+2.21 +0.75+3.02 10,3

HE AISI 316/
3l6L

2 2500 9.25
235

2
50.8

3.62
01.0

8 1.12
28.4

0.75
171.5

2.32
59

+2.2 l +3.02 +0.75 15.8

AG AISI 316/
310L

1503 7.5
190.5

0.94
23,9

5
127

4 0,75

10.1

6
152.4

3.50
89

+0.19 +0.25 +0.18 5.1

AS AISI 316/
3l6L

3 300 8.25
209.5

1.12
28.4

5
127

8 0.75
10.1

6

152.4

3.5
89

+0.19 +0.25 +0.11 7.0

144 AISI 310/
31oL

3 150 7.5
100,5

0.94
23. 9

5
127

4 0.75

10.1

6
152.4

2.83
72

+0.19 +0.25 +0.70 4

174 AISI 316/
310L

3003 825
209.5

1.12
28,4

5
127

8 0.88
22.4

6.62

108.1

2.83
72

+0.19 +0.25 +0.70 4

AH AISI 316/
3l6L

4 150 9
228. 0

0.94
23. 9

6. 19

157.2

8 0.75
19.1

7.5
190.5

1+0.193.50
80

+0.25 +0.33 7.2

AT AISI 316/
3161.

4 300 10
254

1.25
31.8

0.19
15z2

8 0.88
22.4

7.88
200.2

3.50
80

+0.l9 +0.25 +0.11 1 1.7

AISI 310/
3l6L

4 150 9

228. 0

0.94
23.0

0.19
15z2

8 0.75
19.1

7.5
100.5

3.50
89

+0.19 +0.25 +0.11 4

H84 AISI 316/
3l 6L

4 300 vo
V 254

1.25
31.8

0.19
1522

I
8 0.88

22.4
7.88
200.2

3.50
89

+0.19 +0,25 +0.1 l 4

Version

in]

NoIIlil18]

diam eter

TExtension
length (L)

Class

[lb./sq.in] UH]/ WH!!

Extension
diameter

[in //mm//

Diaphragm seal
weight

Kg]

13 Z 150 2 I50.8/
4 (101 .61
6 {I52.4/
8 I203.2/

1.9 (48.3) 3.0
3,4
3.9
4.4

14 3 150 2 (50.8)
4 (101 ,61
6 I152.4j
8 I203.2/

2.99 (75.9) 6.0
6.6
7.1
7.8

17 3 300 2 (50.8/
4 r101 .6 I
0 II52.4)
8 I203.2)

2.99 I75.9) 7.9

8.5

9,0

9.6

/5 4 150 2 (50.8/
4 (101 .61
6 I152.4/
8 I203.2)

3.7 I04) 8.6
9.9
11.2
12.4

Cerabar S

3154

U The roughness of the surface in contact with the medium, including the raised face of the flanges [all standards), made of Hastelloy C, Monel or Tantalum is

Ra 0.8 pm. Lower surface roughness on request.

2)

3]

Combination of AISI 316 for required pressure resistance and AISI 31 OL for required chemical resistance [dual rated)

With these process connections the width of the raised face is smaller than described in the standard. Due to a smaller width of the raised face a special seal

must be used. Refer to a manufacturer of seals or your local Endress+Hauser Sales Center.

4) Z", 4", 0" or 8" extension selectable, for extension diameter and weight see Me following table

56 Endless+Hauser
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Version ClassNominal
diameter

Extension
length (I-)

Extension
diameter

Diaphragm seed

weight

18 4 300 2 I50.8/
4 (101 .of
6 {]§2.4]
8 I203.2}

3.7 (94) 13.1

14.4

15.7

10.9

4
4

92

v

/
J

4
I .D

D

k

dM

g

Flange 1 Boltholes Diaphragm seal

Ver-
sion

No-
minal
dia-
meter

Dia-
meter

No-
minal
pres-
sure

D

mm]

Thick-
ness

b

[mm

Dia-

meter

raised

face

g

[mm

Height
raised
face

f

[mm

Quan-
tit!!

IDia-
meter

Hole
dude

k82

[mm mm

max.
Dia-
phragm
dia-
meter

dm

[m in

<

TK Ambient TK
Process

40 bar > 40 bar

[mbar/10 K]

Dia-
phragm
seal
weight 2

Kg]

KC 25 A 10 K 125 14 67 1 4 19 90 32 +16.03 +24.33 +S,l7 1.5

KF 50 A 10 K 155 16 96 2 4 19 120 59 +2.21 +3.02 +1.00 2.3

KL 80 A 10 K 185 18 127 2 8 19 150 89 +0,l9 +0.25 +0.l 1 3.3

KH 100 A 10 K 210 18 151 2 8 19 175 89 +0.19 +0.25 +0.11 I 4.4

Ce rabar  S

JIS flanges, connection dimensions as per JIS B 2220 BL, raised face RF

PoI-pmwbxxx460wxx-m400

Process conrzeclion PMP75, ]ISj7ange with razlsedface RE material A1513] OL

1) The roughness of the surface in contact with the medium, including the raised face of die flanges (all standards], made of Hastelloy C, Morel or Tantalum is

Ra 0.8 urn. Lower surface roughness on request.

21 Housing weight -> E 61
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Diaphragm seal
weight

[kg]

U G 1/2 NPT PN 250 +3.45 +1.28 4.75
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l NPT PN 250 +3.45 +1.28 5.0
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Version Description Nominal

pressure
TK Ambient TK Process

[mbar/10 K]

Diaphragm
seal weight

[kg]

UA ISO 228 G 1/2 A PN 160 +09 +0.30 l .43

UB ANSI 1/2 MNPT PN 160 +0.9 +0.30 I .43

Cerabar S

Thread 1/2 NPT and l NPT, seperator

P01 -PMP?5xxx05439x x-xx-008

Process connection PMP7i versions "UC" and "UH", screwed, rnateria1 A1SI 3IOL
9 seal Vigor

Thread ISO 228 G 1/2 A and ANSI 1/2 MNPT, separator

PT l-pmp 2 box x0609-): x-:tx-004

Process connection PMP75, versions "UA"and "UB", welded, materiaIAISI3]0L

5 8 Endless+Hauser
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kg]

UC < 40 bar ISO 228 G 1/2 B PN 40 +0.75 1 .43

UD < 40 bar ANSI 1/2 MNPT PN 40 +0.55 1 .43

iv

O
* .  N~1
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I

I
I

r

I

I
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I

I

I

I

i8 cm
1-

Version Measuring
range

Description Nolllillal
pressure

TK Ambient TK Process

[mbar/10 K]

Diaphragm
seal weight

Kal

UC >40bar ISO 228 G l/z A PN 400 +3.45 +1.28 L43

UD > 40 bar ANSI 1/2 MNPT PN 400 +3.45 +1.28 4.75

Cerabar S

PO J-PM Pi75>ixx-0JrOw*J( x~xx-0 IN

Process connection PMP75, left: version "UC" with threaded connection IS0228 G 1/2 B, right: version "UD" with
threadedconnection ANSI I /2 MNPT

I PTFE seal as standard max. 200 °C/500 °F /higher temperatures on request/

PD I-PM P?5 xxx0989x x-x lc-00?

Process connection PA/IP75, versions "UC" and "UD", screwed, with integrated sealing lip, materialA[S[3IOL

Note!

With the use of high temperature oils the design can deviate strongly.
For further information please contact your local Endress+Hauser Sales Center.
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Cerabar S

"Separate housing" version

P01 x-0oxx- <x-000

Dimensions T14 housing, optional display on the side. Housing weight see -> V 01.

PU I -xxxxx xx x-00343:-54 as-nc x-oG L

Dimensions T17 housing optional display on the side. Housing we18fht see - )  E a l .

pm- #Oox

Reduction of the mounting height of the process connection, for application of the separate housing.
I Process connection adapter

If the separate housing is used, the mounting height of the process connection is reduced by approx. 45 mm
as compared to the dimensions of the standard version.
The minimum bending radius (r) for the cable is 120 mm (4.7").
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T14 T17 Separate housing

Aluminum AISI 3l6L AISI 3l6L

aim electronic insert and on site
display

1.2 kg 2.1 kg 1.2 kg

With electronic insert without on-site
display

l.l  kg 2.0 kg

Cerabar S

Weight Housing

8

Weight of housing T14 or T17 + 0.5 kg.
Weight of sensor + 0,5 kg.

1.1 kg

l

Process connections

l Process connections PMC7l [with ceramic process isolating diaphragm): ->

Process connections PMP71 (with metallic process isolating diaphragm): ->
Process connections PMP75 (with metallic process isolating diaphragm): ->

*3 3 &
§40 H

47 g

M3t€l'izl T1 4  housing :

l

l

I

l

T l7 housing:

l

l

T14 housing, selectable:

- Die-cast aluminum with protective powder-coating on polyester basis: RAL 5012 (blue),

cover: RAL 7035 (grey)
- Precision cast stainless steel AISI 316L [1 .4435)

External operation (keys and key covering): Polycarbonate PC-FR,

RAL 7035 (grey)
Sight glass: Mineral glass

Cable gland: Polyamid (PA)

Pressure compensation filter: PAY GFI 0
Blind plug: PBT-GF30 FR, for Dust EX, Ex d, FM XP and CSA XP: AISI 3l6L (l.4435)

Seals:
- Cable and blind plug seal: Silicone (VMQ)

.- Pressure compensation Filter o-ring: Silicone (VMO)
- Cover:  EPDM

_ Sight glass: Silicone (VMQ)
Nameplates: AISI 304 [l.430l )

Housing: Stainless steel AISI 316L (l.4404]
Sight glass:
- Version for non-hazardous area, ATEX Ex la, NEPSI Zone 0/1 Ex la, IECEx Zone 0/1 Ex la, PM NI, FM

IS, CSA IS: Polycarbonate (PC)

ATEX 1/2 D, ATEX 1/3 D, ATEX 1 GD, ATEX 1/2 GD, ATEX 3 G, PM DIP, CSA Dust EX: Mineral glass

Cable gland: Polyamid PA, for Dust-Ex: CuZn nickel-plated
Blind plug: PBT-GF30 FR, for Dust-Ex: AISI 3l6L (I4435]

Pressure compensation filter: PAY GFIO

Seals:
_ Cable and blind plug seal: Silicone (VMQ)
_ Pressure compensation jilter o-ring: Silicone (VMQ)
- Cover:  EPDM

_ Sight glass: EPDM

Nameplates: lagered

Process connection

"Clamp connections" and "Hygienic connections" (see also Chapter "Ordering information"]: AISI 316L/

1.4435
"Threaded connection" and "DIN/EN flanges" [see also Chapter "Ordering information"): stainless steel AISI
31 OL with the material number 1.4435 or 1.4404
With regard to their stability-temperature property, the materials 1.4435 and 1.4404 are grouped together

under l3E0 in EN 1092-1 Tab.18. The chemical composition of Me two materials can be identical.

Endless+Hauser 0 1



Cerabar S

Cable for separate housing:

I

l

PE cable:

Slip-resistant cable with strain-relief members made of Dynamo; shielded using aluminiurn»coated film;
insulated with polyediylene (PE-LD), black; copper wires, twisted, UV resistant
FEP cable:

Slip-resistant cable; shielded using galvanized steel wire netting; insulated with fluorinated ediylene

propylene (FEP), black; copper wires, twisted, UV resistant

TSE Certificate of Suitability

The following applies to all process wetted device components:

They do not contain any materials derived from animals.

No auxiliaries or operating materials derived from animals are used in production or processing.

Note!

Process wetted device components are listed in the "Mechanical construction" ( 6 32] and "Ordering
information" (-> " 77] sections.

l

l

Miscellaneous:

l

l

Process isolating diaphragm Pl\AC7I: A1203 Aluminiurn-oxide-ceramic [FDA 2ICFRI86.I256, USP Class

VI), ultrapure 99.9% [-> www.endress.com/ceraphire)
Mounting accessories: Mounding kit with screws AISI 304 (1 .430l)
Capillary: AISI 316 Ti (I .457 I I

Protective hose for capillary: AISI 304 ll .430I)

External earth terminal; AISI 304 (I .4301 ]

-> For process connections, process diaphragms, seals and Haling oils see ordering information, -> 77 ff.
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Measured value display

Function name Value

Parameter
Identification

number.\

ilHeader line

Main line
UnitI

1*
Bargraph

Information
line

E

i
Symbol

M314 J
Editing modes

Operating keys

lSelection
options

Value that
can be edited

Current measured value

m§FtsuRED IJRLUE ST

2 u D mbar

t'1EFl':i!_IRE[i' |...\*

215.0
LIE F3T'8

l"'l b El F'4
I I

¢ : r H -  4 :-: ' . '. I  Ii

d-..6 -un
IZ!LlIE?K c;ETI_lp

2.8

DHMPIH6 UHLUE 24?
- > ~:_

-"H Clr"

'Fr ' ' \ .T ll '=.'l.1:=; 7

r-1l:-ar*3 '81

F-N549

Cerabar S

Human interface

Operating elements On-site display (optional)

A 4-line liquid crystal display [LCD] is used for display and operation. The on-site display shows measured
values, dialog text as well as fault and notice messages in plain text, thereby supporting the user in every stage

of operation. The liquid crystal display of die device can be turned in 90° steps.

Depending on the installation position of the device, this makes it easy to operate the device and read the
measured value.

Functions:

l

l

l

l

8-digit measured value display including sign and decimal point, bar graph for 4 to 20 mA HART as current

display or for PROFIBUS PA as graphical display of the scaled value of the AI Block
Simple and complete menu guidance thanks to seperation of the parameters into three levels
Ech parameter is given as 3-digit ID number for easy navigation

Option for configuring the display according to individual requirements and desires, such as language,

alternating display, display of other measured values such as sensor temperature, contrast setting
Comprehensive diagnostic functions (fault and warning message, peak-hold indicators, etc.)

Rapid and safe commissioning with the Quick Setup menus

po1-xx xxxxxx-0?-xx-xx-e n-G1 I
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Operating elements

POI~xxxJcxxxx-1 <Jxx-xx-xx-IO4

Operating keys and elements located internally on the electronic insert

The operating keys located externally on the device work on the Hall sensor principle. As a result, no additional

openings are required in the device. This guarantees:
l Complete protection against environmental influences such as moisture and contamination

l Simple operation without any tools
l No wear.

The operating keys of the housing Tl4 (aluminum or stainless steel) are located either outside of the housing,
under the protection cap or upon the electronic insert. The operating keys of the housing Tl7 [ironing stainless

steel) are located inside the housing upon the electronic insert

Operating keys on the exterior of the device

PT J -xxnxxxx-19xx-xx-xx-I GS

PGI-pMx?xxxx-I 9xx-xx-xx-o38

Cerabar S

Electronic insert HAR T Electronic insert PROFIBUS PA Electronic insert FOUNDA TION Fieldbus

I
2
3
4

I
2
3
4
5
0

I
2
3
4
5

5
o

Operating keys
Slot for optional display
Slot for optional HistoROM®/M-DA T
DIP-switch for locking/unlocking
M€3sllfé'd-v8]ll€-f€]8v3f1t parameters
DIP-switch for damping on/off
Green LED to indicate value being accepted 0

GreenLED to indicate value being accepted
Key for position calibration and device reset
Slot for optional display
Slot for optional HistoRom®/m-DA T
DIP-switchfor locking/unlocking
measured-value-relevantparameters
DIP-switcnfor simulation mode on/off

7

Green LED to indicate value being accepted
Key for position calibration anddevicereset
DIP-switch for bus address
Slot for optional display
Slot for optional Histc2ROM®/M-DA T
DIP-switch for locking/unlocking
measured-value-relevant parameters
DIP-switch for damping on/of

64 Endless+Hauser
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Posi'Lion calibration

[zero point correction)
X X X

Setting lower-range value
and upper-range value -

reference pressure present

at the device

X

(HART only)
X

[HART only)

Device Reset X X X
Locking and unlocking

measured-value-relevant

parameters
X X

Value acceptance indica-

ted by green LED
X X X

Switching damping on and

off
X

[HART and PA only]
X

Setting bus address (PA) X X
Snitching s imulation
mode on and off [FOUN-
DATION Fieldbus)

X X

Cerabar S

Local operation

X

Remote operation Depending on the position of the write protection switch at the device, al l  software parameters are accessible.

HART

l

Remote operation via:

Handheld terminal  Field Communicator 375 (see Chapter "Hard- und Software for on-site and remote
operation" -> l" 66)

I FieidCare [see Chapter  "Hard- und Software for on-s i te and remote operation" -> ?  66 ff) with

_ Commubox FxAl9 l  (see Chapter  "Hard- und Software for  on-s i te and remote operation" - ` 66 ff)

- Comrnubox FxAl95 (see Chapter  "Hard- und Software for  on-s i te and remote operation" »> 3 66 ff)
Field Xpert;

Field Xpert is an industrial PDA with integrated 3.5" touchscreen from Endress+Hauser based on Windows
Mobile. It communicates via wireless with the optional VIATOR Bluetooth modem connected to a HART
device point-t0-point or wireless via WiFi and Endless+Hauser's Fieldgate FXA520. Field Xpert also works

as a stand-alone device for asset management applications. For detai ls  refer to BA060S/00/en.

PROFIBUS PA

Remote operation via:

l  Fie1dCare (see Chapter "Hard- und Software for on-site and remote operation" ->
_ ProNboardz For the Connection of a Personal Computer to PROFIBUS
_ ProHcard: For the Connection of a Laptop to PROFIBUS

66 ff)

FOUNDATION Fieldbus

Remote operation via:

I Handheld terminal  Field Communicator 375 (see Chapter "Hard- und Software for on-s i te and remote
operation" -> Q 66 ff)

l  Use an Fl configuration program for e.g. Nl-FBUS configurator, to

.- connect devices with "FOUNDATION Fieldbus signal" into an FF-network

- set FF-specific parameter
Operation with NI-FBUS Configurator:
The NI-FBUS Coniigurator is an easy-to-use graphical environment for creating l inkages, loops and a

schedule based on the i ieldbus concept.
You can use the NI-FBUS Configurator to configure a fieldbus network as follows:
-  Set b lock  and  dev ice tags

_ Set device addresses
- Create and edit function block control strategies [function block applications]
- Configure vendor -defined function and transducer blocks

_  Create and ed i t schedules
- Read and vi te to function block control  s trategies  (function block appl ications)

- Invoke Device Descr iption (DD) methods

Endless+Hauser 65
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Cerabar S

Display DD menus

Download a configuration

Verify a configuration and compare it to a saved configuration

Monitor a downloaded configuration
Replace a visual device by a real device

Save and print a configuration

Note!

For further information please contact your local Endress+HaL1ser Sales Center.

Hard- und Software for on-site

and remote operation
Commubox FXAI9 l

For intrinsically safe communication with FieidCare via the RS232C interface. For details refer to

TI237F700/en.

Cornmubox FXAI 95

For intrinsically safe communication with Fie1dCare via the USB interface. For details TI404F/00/en,

Commubox FxA29l

The Comrnubox FxA29l connects Endless+Hauser field instrument with CDI interface (=Endress+Hauser

Common Data Interface] to the USB interface of a personal computer or a notebook.
For details TI405C/07/en .

Note !
For the follomng Endless+Hauser instruments you need the "ToF Adapter FXA291 " as an additional accessory:

Cerabar S PMC71, PMP7x
Deltabar S PMD7x, FMD7x
Deltapilot S FMB70

ToF Adapter FxA29l

The ToF Adapter FXA291 connects the Commubox FXA291 with instruments of Me TOP platform, pressure
instruments and Gammapilot via the USB interface of a personal computer or a notebook. For details refer to

KA27lF.

Field Communicator 375

With a handheld terminal, all the parameters can be configured anywhere along Me 4 to 20 mA line via menu
operation.

HistoROM®/M-DAT (optional)

HistoRy® /M-DAT is a memory module, which is attached to the electronic insert. The I-IistoROM® /M-DAT
can be retrofitted at any stage (Order number: 520Z7785].

Your benefits

Quick and safe commissioning of the same measuring points by copying the configuration data of one

transmitter to another transmitter

l Reliable process monitoring thanks to cyclical recording of pressure and sensor temperature measured values
I Simple diagnosis by recording diverse events such as alarms, configuration changes, counters for measuring

range undershoot and overshoot for pressure and temperature as well as user limit overshoot and undershoot
for pressure and temperature etc.

l Analysis and graphic evaluation of the events and process parameters via software [contained in scope of
supply)

HistoRy®/M-DAT can be ordered via feature 100 "Additional options l" or feature l 10 "Additional options

2" or as spare parts. -> 77 ff. A CD with Endless+Hauser operating program is also included in Me scope of

delivery.
You can copy data from one transmitter to another transmitter when operating a FOUNDATION Fieldbus
device via an FF configuration program. You need the Endress+Hauser FieidCare operating program and the

Commubox FxA29l service interface and the ToF Adapter FxA29l to be able to access the data and events
saved in the HistoRy®/M-DAT.
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FieldCare

Field Care is an Endress+Hauser asset management tool based on FDT technology. With Field Care, you can

configure all Endless+Hauser devices as well s devices from other manufacturers that support the FDT
standard.

FieidCare supports the following functions:

I Configuration of transmitter in offline and online operation

I Loading and saving device data [upload/download]
l HistoROM®/M-DAT analysis

l Documentation of the measuring point

l

Connection options:
HART via Comrnubox FxAl9l and the RS232C serial interface of a computer

HART via Commubox FXAl 95 and the USB port on a computer
PROFIBUS PA via segment coupler and PROFIBUS interface card

FOUNDATION Fieldbus via Commubox FXAl93 and the RS232C serial interface of a computer

Service interface with adapter Cornmubox FXAZ9l and ToF Adapter FxA29l (USB).

For further information .endress.com-»
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Planning instructions, diaphragm seal systems
Wim the Endress Hauser selection tool "Applicator" you will find the optimum diaphragm seal for your
application. Online on "www.endress.com/applicator" or offline on CD.
For further information please contact your local Endress+Hauser Sales Center.

Applications Diaphragm seal systems should be used if the process media and the device should be separated, Diaphragm

seal systems offer clear advantages in the following instances;
l In the case of high process temperatures [-> ` 30, section "Process temperature limits".)

l For aggressive media
I If good and rapid measuring point cleaning is necessary

l if the measuring point is exposed to vibrations

l For mounting locations that are difficult to access
l For very humid mounting locations

Planning instructions Diaphragm seals are separating equipment between the measuring system and the process medium.

A diaphragm seal system consists of:

I A diaphragm seal in a one-sided system

l Capillary tube

l Fill fluid and
l A pressure transmitter.

The process pressure acts via the process isolating diaphragm of a diaphragm seal on the liquid-iilled system,
which transfers the process pressure via the capillary tube onto Me sensor of the pressure transmitter.

Endress+Hauser delivers all diaphragm seal systems as welded versions. The system is hermetically sealed,
which ensures the highest reliability.

Note!
The correlations between the individual diaphragm seal components are presented in Me following section.
For further information and comprehensive diaphragm seal system designs, please contact your local

Endress+Hauser Sales Center.

Diaphragm seed

The diaphragm seal determines the application range of The system by
the process isolating diaphragm diameter

the diaphragms: stiffness and material
the design (oil volume).

Process isolating diaphragm diameter

The larger the process isolating diaphragm diameter [less stiffness), the smaller the temperature effect on the

measurement result.
Note: To keep the temperature effect in practic oriented limits, you should select diaphragm seals with a

nominal diameter of 2 DN 80, in as far as the process connection allows for it.

Process isolating diaphragm sfwhe5s

The stiffness is dependent on the process isolating diaphragm diameter, the material, any available coating and
on the process isolating diaphragm thickness and shape. The process isolating diaphragm thickness and the
shape are defined constructively. The stiffness of a process isolating diaphragm of a diaphragm seal influences

the temperature operating range and the measuring error caused by temperature effects

Capillary

Capillaries with an internal diameter of 1 mm are used as standard.
The capillary tube influences the TK zero point, the ambient temperature operating range and the response

time of a diaphragm seal system as a result of its length and internal diameter.
> 69 ff, sections "Influence of the temperature on Me zero point" and "Ambient temperature range".

-> Observe the installation instructions regarding capillary tubes. ~> E 74 ff, section "Installation instructions".
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Version 1 Filling oil Permissible » Permissible

temperature range 2 at temperature 2 range

0.05 bar < Palms < I bar at Pubs > l her

Density

[8/cm3l

Viscosity

[eSt at
25° C

(77° F]]

Coefficient
of thermal
expansion

[I/K]

TK
correction
factor

Note

A, H, l or 2 Silicone oil 40...+l80 C

t 40,,.+356 PI

-40...+250 C
l-40...+482 FJ

0.96 100 0.00096 1 suitable for foods

FDA 21 CFR 175.105

G,3 or4 High

temperature oil

l0...+200°C

(+1-4,...+392°F]
-10,..+-400 C
[+14...+752° F]

1.07 37 0.0007 0.72 high temperatures

ForN [Herr oil -40...+80 C
I 40...+l76 F]

40,..+175 C
(-40...+347° F)

1.87 27 0.000876 0.91 for ultra pure gas and

oxygen

applications

D,5or0 Vegetable oil 10...+120 C
[+l4...+248 Fl

-l0...+200 C
(+l4...+392 F)

0.94 9.5 0.00101 1 .05 suitable for foods

FDA 21 CAR 172.856

7 or8 Low

temperature oil

70...+80 C
94...+I76 F

-70...+180° C
94...+356° F

4.40.92 0.00108 1.12 low temperatures

Cerabar S

Filling oil

When selecting the titling oil, fluid and ambient temperature as well as the operating pressure are of crucial
importance. Observe the temperatures and pressures during commissioning and cleaning. A furrier selection

criterion is the compatibility of the filling oil with the requirements of the process medium. For this reason,

only filling oils that are harmless to health are used in the food industry, such as vegetable oil or silicone oil

-> See also the following section "Diaphragm seal tilting oils" section.

The filling oil used influences the TK zero point and the temperature operating range of a diaphragm seal system
and the response time. -> 69 ff, section "Influence of the temperature on the zero point".

Pressure transmitter

The pressure transmitter influences the temperature operating range, the TK zero point and the response time

as a result of its volume change. The volume change is the volume that has to be shifted to pass through the
complete measuring range.

Pressure transmitters from Endress+Hauser are optimized with regard to minimum volume change.

Diaphragm seal tilling oils

1)

21

Version for feature 90 in the order code

Observe temperature limits of the device (-> 2 28 and -> 30).

Influence of the temperature
on the zero point

A temperature change results in a volume change of the filling oil. The volume change is dependent on the

coefficient of thermal expansion of the filling oil and on the volume of the filling oil at calibration temperature
(constant in the range: +21 to +33°C (+69.8 to 9l.4°F]). 69, "Filling oil" section.

For example, the filling oil expands in the event of a temperature increase. The additional volume presses
against the process isolating diaphragm of a diaphragm seal. The stiffer a process isolating diaphragm is, the

greater its return force, which counteracts a volume change and acts on the measuring cell together with the
operating pressure, thus shifting the zero point. For the "TK Process" and "TK Ambient [for devices without
capillary]", see ~> 47 ff, section "Process connections PMP75".

The following diagrams display the temperature coefficient "TK Ambient" dependent on the capillary length.
The following application is displayed: capillary temperature and transmitter temperature [ambient
temperature) change, the process temperature corresponds to the calibration temperature.

The temperature coefficients obtained from the diagrams apply to silicone oil and the process isolating
diaphragm material AISI 316L/ l .4435. For other filling oils, these temperature coefficients must be multiplied

by the TK correction factor of the corresponding filling oil. For the TK correction factors, see -> 69,
section "Diaphragm seal filling oils".

With regard to the temperature coeMcient "TK Ambient", devices with temperature isolator behave like devices
with the same process connection and 0.1 m capillary.

Endless+Hauser 6 9
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16TK Ambient
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Cerabar S

PT -F 'VI PYS XXX-05-x se-w n-00?

Diagram TKAmbient dependent on the capillary length for PMP75, PN < 40 bar

Example for:

- Diaphragm seal versions "BE, EN/DIN flange DN 50 PN 10-40 Bl, AISI 3l6L"

- Capillary length: 5 m
- Ambient temperature, capillary/transmitter: 45°C
- Filling oil: silicone oil

Select characteristic curve type for the diaphragm seal versions "BE" in accordance with the following

table.
Result: characteristic curve type 6

Obtain value for TK Ambient from the diagram.

Result: 8.4 mbar/10 K

3. TAlnbient - TCalibzadon = 45°C - 25°C : 20°C :> 8.4 mbar/10 K x 20 K

Result; In this application, the zero point is shifted by 16.8 mbar.

16.8 mbar

Note!
l The influence of temperature on the zero point can be corrected with position calibration.

l The temperature influence can be minimized by using a filling oil with a smaller coefficient of thermal

expansion, shorter capillary, diaphragm seal with larger process isolating diaphragm diameter or by using a
smaller capillary internal diameter.

70
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PN > 40 bar
16 1TK Ambient

[mbar/10 K]
®
@

14

12

10

8

6

4

2 l ®
®

0

0 1 432 75 6 8 9 10

Capillary length
[m]

@
|

QD

be

® -|-/.y '

©

=ll1 3 - -  . _L ... -: l
.r

Characteristic
curve type

Version Diaphragm seal

l BE

CO

CO

KL

KH

DO

AG

AS

AH

AT

14

17

15

Jo

EN/DIN flange DN 80 PN 10-40 BI, AISI 3161.

EN/DIN flange DN 80 PN 100 B2, AISI 3I6L

EN/DIN flange DN 100 PN 100 B2, AISI 3101.

HS flange 10K 80A RF, AISI 31 OL

]IS flange 10K 100A RF, AISI 316L

EN/DIN flange DN 80, PN 10-40 B1, Extensions: 50 mm/100 mm/200 mm, AISI 3161.

ANSI flange 3" 150 lbs RF, AISI 316/316L

ANSI flange 3" 300 lbs RF, AISI 316/3161.

ANSI flange 4" 150 lbs RF, AISI 316/3I6L

ANSI flange 4" 300 lbs RF, AISI 316/316L

ANSI flange 3" 150 lbs RF, Extensions: 2"/41"/6"/B", AISI 316/316L

ANSI flange 3" 300 lbs RF, EXTQIISIOIISI 2"/4"/6"/8", AISI 316/3I6L

ANSI flange 4* 150 lbs RF, EXI[€IlSIOI'1SZ 2"/4"/6"/8", AISI 316/3I6L
ANSI flange 4" 300 lbs RF, Extensions: 2"/4"/0"/8", AISI 316/31 OL

2 TF Tri-Clamp, Isa 2852 DN 76.1 (aw, A151 316L/1.4435

3 MT

MY

DIN 11851 DN 80 PN 25, AISI 316L/1.4435

DIN 11851 DN 80 PN 25 socket, AISI 3161./1.4435

4 SD Pipe diaphragm seal Tri-Clamp, ISO 2852 DN 51 (2"], AISI 3l6L

5 SC Pipe diaphragm seal Tri-Clamp, ISO 2852 DN 38 (1 1/2"], AISI 316L

0 BE

CO

EF

ER

ET

AF

AR

HF

HR

HE

KF

M R

M s

MY

M Y

EN/DIN flange DN 50 PN 1040 Bl, AISI 3l6L

EN/DIN flange DN 50 PN 63 B2, AISI 3l6L

EN/DIN flange DN 50 PN 100-160 E, AISI 3l6L

EN/DIN flange DN 50 PN 250 E, AISI 3161.

EN/DIN flange DN 50 PN 400 E, AISI 3l6L

ANSI flange 2" 150 lbs RP, AISI 316/316L

ANSI flange 2" 300 lbs RF, AISI 316/3161.

ANSI flange 2" 400/600 lbs RF, AISI 316/3161.

ANSI flange 2" 900/1500 lbs RF, AISI 316/316L

ANSI flange 2" 2500 lbs RF, AISI 310/316L

HIS loK 50A RF, AISI 316L

DIN 11851 DN 50 PN 25, AISI 310L/1.4435

DIN 11851 DN 65 PN 25, AISI 316L/1.4435

DIN 11851 DN 50 PN 25 socket, AISI 3161./1.4435

DIN 11851 DN 65 PN 25 socket, AISI 316L/1.4435

7 TR

TK

Varivent Type N for tubes DN 40 DN 162, PN 40, AISI 3l6L/l .4435

DRD DN50 log mm), PN 25, A151 310L/1.4435

Cerabar S

IU I-FMW my X-ub-Ju!-x Y-8 n-O05

Diagram TKAmbient dependent on the capillary length for PMP7i PN2 40 bar

Endless+Hauser 71



PN <40 bar
TK Ambient 160
[mbar/10 K]

<140

120

100

80
k

60

40
I

20
®

9

1

0
0 42 3 5 6 7 8 9 10

Capillary length
lm]

®

@

I®
l

I®

~<
c

PN > 40 bar
TK Ambient 160
[mbar/10 K]

<

140

120

100

80

60

40
I

. ®L20
@

0
0 1 2 43 5 6 7 8 g 10

Capillary length
lm]

®

®

®
o

I®

. 4
.-

- x -

;

Cerabar S

PU 1 -PM P Ibex-Uh-xx-xy-e nOQB

Diagram TKAmbient dependent on the capillary length for PA/IP75, PN < 40 bar

po 1-pmpy5xxx45-xx-xxen409

Diagram TK Ambienf dependent on the capillary length for PMP75, PN2 40 bar
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Characteristic
curve type

Version Diaphragm seal

SB Pipe diaphragm seal Tri-Clamp, ISO 2852 DN 25 (I"), AISI 3l6L

9 DO

13

TD

EN/DIN flange PNIO-40 Bl, Extensions; 50 mm/100 mm/200 mm, AISI 3l6L

ANSI flange 2" 150 Lbs, Extensions: 2"/4"/6"/8". AISI 316/316L

Tri-Clamp, ISO 2852 DN 51 (2"I. AISI 3l6L/l .4435

10 CO

TI

TN

TS

EN/DIN flange DN 40 PN IO-40 BI v AISI 3161

SMS 2" PN 25, AISI 3lOL/1.4435

APV-R]T2" PN 40, AISI 3161./1 .4435

APV-ISS 2" PN 40, AISI 3lOL/1 .4435

CP

AE

AO

TC

TH

TM

TS

EN/DIN flange DN32 PN 10-40 Bl, AISI 3161.

ANSI flange 1 I/2" 1S01bs RF, AISI 316/316>

ANSI flange 1 1/2" 300 lbs RF, AISI 316/316L

Tri-Clamp, ISO 2852 DN 38 (1 1/Z"}, DIN 32676 DN 40, AISI 316L/1.4435

SMS 1 1/2" PN 25, AISI 316L/1.4435

APV-RIT 1 1/2" PN 40, AISI 316L/1.4435

APV-ISS 1 1/2" PN 40, AISI 3161./1 A4135

12 CN

DN

EN

El

AC

AN

HC

HN

HO

KC

EN/DIN flange PN 10-40 Bl Y AISI 3l6L

EN/DIN flange PN 64-160 E, AISI 3l6L

EN/DIN flange PN 250 E, AISI 3]6L

EN/DIN flange PN 400 E, AISI 3l6L

ANSI flange 1" 150 lbs RF, AISI 316/3161.

ANSI flange l" 300 lbs RF, AISI 316/3I6L

ANSI f1ii1'lg€ I" 400/600 lbs RF, AISI 316/316L
ANSI flange l" 900/1500 lbs RF, AISI 316/3101.

ANSI flange 1" 2500 lbs RF, AISI 316/3161.

HIS flange 10K 25 A RF, AISI 3161.

13 TB Tri-Clamp, ISO 2852 DN 25 (1"]_ DIN 32676 DN 25, AISI 3161./1.4435
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8

Ambient temperature range The operating temperature range of a diaphragm seal system depends on Fill fluid, "Capillary length and

internal diameter, Process temperature and Diaphragm seal oil volume.
The range of application can be extended by using a fill fluid with a smaller expansion coefficient and a shorter

capillary. The permitted operating temperature ranges in relation to the capillary length can be calculated
online at "Applicator Sizing Diaphragm Seal":

http://www.endress.corn/applicator -> Applicator Sizing Diaphragm Seal -> Horncurve

P01- -20wr-xx-e n-O01

Note !

I Endless+Hauser recommends you use a low temperature oil for applications that require short response
times or are close to the lower temperature limit (see "diaphragm seal fill fluid"].

l Please contact your Endless+Hauser sales office for further information, comprehensive diaphragm seal

system designs and measuring technology solutions that are close to the application limits.
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Installation instructions Instructions for diaphragm seal systems

l Endless+Hauser offer flushing rings as accessory to clean process isolating diaphragms without taldng Me
transmitters out of process.

For further information please contact your local Endress+l-iauser Sales Center.

The diaphragm seal together with the transmitter form a closed, calibrated system, which is iiiied through
ports in the diaphragm seal and in the measurement system of the transmitter. These ports are sealed and

must not be opened.

l In the case of devices with diaphragm seals and capillaries, the zero point shift caused by the hydrostatic
pressure of the filling liquid column in the capillaries must be taken into account when selecting the
measuring cell. If a measuring cell with a small measuring range is selected, a position adjustment can cause

an overdrive. See the following diagram and the following example.
For devices with temperature isolator or capillary a suitable fastening device (mounting bracket) is

recommended.

When using a mounting bracket, sufficient strain relief must be allowed for in order to prevent the capillary

bending down (bending radius 2 100 mm).

I

Installation instructions for capillaries

In order to obtain more precise measurement results and to avoid a defect in the device, mount the capillaries

as follows:

l vibration-free (in order to avoid addidonai pressure iiuctuations)
l not in the vicinity of heating or cooling lines

l insulate if the ambient temperature is below ore above the reference temperature
l with a bending radius of 2 100 mm.

Vacuum applications

For applications under vacuum, Endless+Hauser recommends mounting the pressure transmitter below the

diaphragm seal. A vacuum load of the diaphragm seal caused by the presence of fill fluid in the capillary
prevents is hereby prevented.

When the pressure transmitter is mounted above the diaphragm seal, the maximum height difference H1 in
accordance with die following illustration on the left must not be exceeded. The maximum height difference
is dependent on the density of the filling oil and the smallest ever pressure that is permitted to occur at the

diaphragm seal (empty tank), see the following illustration, on Me right.
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Certificates and approvals

CE mark The dulce meets the legal requirements of the relevant EC directives.
Endress+Hauser confirms that the device has been successfuilv tested by applying the CE mark.

Ex approvals I ATEX
l FM
l CSA
l NEPSI
l IECEx
l GOST
I also combinations of different approvals

All explosion protection data are given in separate documentation which is available upon request. The Ex

documentation is supplied as standard with all devices approved for use in explosion hazardous areas.
-> ' 90 ff, sections "Safety instructions" and "installation/Control Drawings",

Suitability for hygienic

processes
The Cerabar S is suitable for The employment in hygienic processes.

Overview of permitted process connections from page 32.

Many versions meet the requirements of 3A-Sanitary Standard No. 74 and
are certified by the EHEDG.
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Note!
The gap-free connections can be cleaned without residue using the usual

cleaning methods. \)\
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Marine certificate GL

ABS

Functional Safety SIL / INC
61508 Declaration of confor-
mity (optional)

The Cerabar S with 4 to 20 mA output signal have been developed to INC 61508 standard. These devices can

be used for process pressure and level measurement monitoring up to SIL 3.
For a detailed description of the safety functions aim Cerabar S, settings and characteristic quantities for

functional safety, please refer to the "Manual for Functional Safety- Cerabar S" SDl90.
For devices with SIL / INC 61508 declaration of conformity see 9 77 ff, Feature 100 "Additional option l"
and Feature 110 "Additional option 2" version E "SIL / INC 61508, declaration of Conformity".

Overspill protection WHG

CRN approvals Some device versions have CRN approval. For a CRN-approved device, a CRN-approved process connection
(~> -n 78, feature 70 "Process connection") has to be ordered with a CSA approval (-> Q 77, feature 10
"Approval"). PMP75 devices with capillary are not CRN-approved. These devices are titted with a separate plate

bearing the registration number 0Fl05Z5.5C.

Pressure Equipment Directive
(PED)

The devices PMc7l, PMP7l and PMP75 correspond to Article 3 (3) of the EC directive 97/23/EC (Pressure

Equipment Directive) and has been designed and manufactured according to good engineering practice.

Additionally applies:
- PMP7l with threaded connection and internal process isolating diaphragm PN > 200 as well as

oval tinge adapter PN > 200:
Suitable for stable gases in group l, category I
PMP75 with pipe diaphragm seal 2 1.5"/PN 40:

Suitabie for stable gases in group i, category II
PMP75 with separator PN > 200:

Suitable for stable gases in group i, category l
PMP75 with threaded connection PN > 200

Endless+Hauser 75
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Standards and guidelines DIN EN 60770 (INC 60770):

Transmitters for use in industrial-process control systems
Part 1: Methods for inspection and routine testing

DIN 16086:

Electrical pressure measuring instruments, pressure sensors, pressure trarisrnitters, pressure measuring
instruments, concepts, specifications in data sheets

EN 61326-X:
EMC product family standard for electrical equipment for measurement, control and laboratory use.

76 Endless+Hauser
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This overview does not mark options which are mutually exclusive.

Ordering information

l

6

2
8
3
5
7
s
T
R

z u
V
G
H
L
M
I

A For non-hazardous areas

E Combi-cerdhcation
ATEX II Ex la + FM IS + CSA IS
ATEX II I/2G Ex la III TO +
FM/CSA IS Class I, II, III Division I Group A - G

ATEX II 1/2 G Ex la III TO

ATEX II 1/2 G Ex la III TO, overspill protection WHG

ATEX II 1/2 D Ex la III TO

ATEXII I GD Ex la III TO

ATEX II 1/2 GD Ex la III TO

ATEX II 2 G Ex alia] III TO

ATEX II 3 G Ex NA II TO

FM IS, Class I, II, III Division I, Groups A - G; NI Class I Division 2, Groups A _ D; AEx la

FM XP, Class I Division I, Groups A - D; AEx d

FM NI, Class I, Division 2, Groups A - D

CSA IS, Class I, II, III Division l, Groups A ._ G, Classl Division 2, Groups A - D, Ex la

CSA XP, Class I Division l, Groups B - D: Ex d

NEPSI Ex alia] III T4/TO

NEPSI Ex la III TO

TIIS Ex d (la) III TO

TIIS Ex d (tal III TO

IECEx Zone 0/1 Ex la III TO

/ u.,

B

C

M

N

O

P

O

R

E

F

l

2

3

4

5

6

R

s
T

U

V

A
B
C
D

20 mA HART, operation outside, LCD [-> see Fig. C, (21)

4.. .20 mA HART, operation inside, LCD (-> see Fig. Q), (33)

4.. .20 mA HART, operation inside (-> see Fig.I3>)

PROFIBUS PA, operation outside, LCD (-> see Re. ®, (22-)

PROFIBUS PA, operation Inside, LCD (-> see Fig. 3, (3)

PROFIBUS PA, operation Inside (-> see Fig. ®)

FOUNDATION Fieldbus, operation outside, LCD (-> see Fig. G), 691

FOUNDATION Fieldbus, opaardon inside, LCD (-> see Flg. G), on

FOUNDATION Fieldbus, operation Indie 1-> see He (31]

Aluminum T14 housing, optional display on the side, IP 06/07/NEMA4X/6P, Gland M 20xl.5

Aluminum T14 housing, optional display on the side, IP 66/67/NEMA 4X/6P, Thread G 1/2

Aluminum T14 housing, options display on the side, IP 66/67/NEMA 4X/6P, Thread 1/2 NPT

Aluminum T14 housing, optional display on the side, IP 00/07/NEMA 4X/ OP, M 12x1 PA plug

Aluminum T14 housing, optional display on the side, IP 00/67/NEMA 4X/0P, 7/8" FF plug

Aiumiruum T14 housing, optional display on the side, IP 65/NEMA4X, Hand 7D plug90°

AISI 310L T14 housing, optional display on the side, IP 60/07/NEMA 4X/ UP, Gland M 20x I .5

AISI 316L T14 housing, optional display on the side, IP60/67/NEMA 4X/ OP, Thread G 1/2

AISI 3I6L T14 housing, optional display on the side, IP60/67/NEMA4X/ OP, Thread 1/2 NPT

AISI 3loL T14 housing, optional display on the side, IP 66/67/NEMA 4X/ OP, M l2xl PA plug

AISI 3l6L TI4 housing, optional display on the side, IP 66/67/NEMA4X/ OP, 7/8" FF plug

AISI 31OL T14 housing, optional display on the side, IP 65/NEMA4X, Hand 7D plug00°

Tl 7 310L Hygiene IP66/68 NEMAOP; M20 gland, TI 7 = side cover

TI 73161. Hygiene IP66/68 NEMAGP; GI/2 thread, TI7 = side cover

Tl 73IOL Hygiene IP00/68 NEMAOP; NPTI/2 thread, T17 = side cover

TI 7316L Hygiene lP66/68 NEMA6P; M12 plug, T17 = side cover

Tl73loL Hygiene IP66/68 NEMAOP; 7/8" plug, T17 = side cover

37 .1442 &» ¢¢;' 4:n¢.~.<4=, .. ,pa
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Sensors for gauge pressure

Measurement limits: -100 % (-I bar)...+l00 % of sensor n

Sensor nominal value (URL)

100 mba:/10 kpa/1,5 psi g

2S0 mba:/25 kPa/3.75 psi g

400 mbar/40 kPa/6 psi g

I bar/l00 kPa/I5 psi g

2 bar/200 kPa/30 psi g

4 bar/400 kPa/60 psi g

10 bar/I MPa/I50 psi g

40 bat/4 MPa/600 psi g

IC

IE

IF

IH

IK

I M

IP

IS

nominal range

OPL (Over pressure limit)

4 bar/400 pa/oo psi g

S bar/S00 kPa/75 psi g

8 bar/800 kPa/I20 psi g

10 bar/l MPa/ ls psi g

18 bar/I ,B MPa/270 psi g

25 bar/2.5 MPa/375 psi g

40 bar/4 MPa/600 psi g

60 bar/6 MPa/900 psi g
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2F
2H
PK
AM
2P

i 2s

Sensors for absolute pressure

Sensor nominal value (URL)

100 mbar/I0 kPa/L5 psi abs

250 mbar/25 kPa/3.75 psi abs

: 400 mbar/40 kPa/6 psi abs

l bar/l00 kPa/15 psi abs

2 bar/200 kPa/30 psi abs

4 bar/400 kPa/60 psi abs

10 bar/I MPa/l50 psi abs

40 bar/4 MPa/600 psi abs

I I

I | Sensor range; mbar/bar

2 I Sensor range; Fla/MPa

3 I Sensor range; mmH-0/ml-I-,O

4 Sensor range; inH20/M20

6 Sensor range; psi

B Cuaomflsed; see additional specification

C Factory certificate S-point; see additional specification

D DKD certificate; see additional specification

K Pllednum; see additional specification

L Platinum and factory cerdNcate 5-point; see additional speeilication

M Platinum and DKD certificate; see additional specification

3479 /v3385

/ 4?/4
, M //

OPL (Over pressure limit)

4 bar/400 kPa/60 psi abs

5 bar/500 kPa/75 psi abs

8 bar/800 kPa/l20 psi abs

10 bar/ I MPa/150 psi abs

18 bar/l .8 MPa/270 psi abs

25 bar/2.5 MPa/375 psi abs

40 bar/4 MPa/600 psi abs

60 bar/6 MPa/900 psi abs

Cerabar S

GA

GB

GC

r GD

GE

GF

GG

GH

GJ

GK

RA

RB

RC

RD

RE

RF

RG

RH

RI
' RK

GL

RL

GP

GO

Thread, internal process isolating diaphragm

Thread ISO 228 G 1/2 A EN 837, AJS] 3]6L (CAN)

Thread ISO 228 G 1/2 A EN 837, Alloy C (CRN)

Thread ISO 228 G 1/2 A EN 837, Monel

Thread ISO 228 G 1/2 A EN 837, PVDF
(max. 15 bar/225 psi, -I0,..+60° C/+I4,..+I40° F)

Thread ISO 228 G 1/2 A G 1/4 (female), AlSI 316L (CRN)

Thread ISO 228 G 1/2 A G 1/4 (female), Alloy C (CRN)

Thread ISO 228 G 1/2 A G 1/4 (female), Monel

Thread ISO 228 G 1/2 A hole 11.4 mm, AISI 3loL (CAN)

Thread ISO 228 G 1/2 A hole 11.4 mm, Alloy C (CAN)

Thread ISO 228 G 1/2 A hole 11.4 mm, Monel

Thread ANSI 1/2 MNPT 1/4 FNPT, AISI 3I6L (CAN)

Thread ANSI 1/2 MNPT 1/4 FNPT, Alloy C (CRN)

Thread ANSI 1/2 MNPT 1/4 FNPT, Monel

Thread ANSI 1/2 MNPT, hole I 1.4 mm, AISI BIOL [CRN]

Thread ANSI 1/2 MNPT, hole I 1.4 mm, Alloy C (CRN)

Thread ANSI 1/2 MNPT, hole I 1.4 mm, Monel

Thread ANSI 1/2 MNPT hole 3 mm, PVDF
(max. IS bar/225 psi, -l0...+60° C/+l4...+l40° FI

Thread ANSI 1/2 FNPT, AISI 3I6L ICRNI

Thread ANSI 1/2 FNPT, Alloy C (CRN)

Thread ANSI 1/2 FNPT, Monel

Thread hIS B0202 G 1/2 (male), AISI 3I6L

Thread HIS B0203 R 1/2 (Male), AISI 3I6L

Thread DIN 13 M 20xI.5 EN 837 hole 3 mm, AISI 3I6L

Thread DIN 13 M 20xl.5 EN 837 hole 3 mm, Alloy C

For continuation "Process connection, Material" see next page.

Thread, flush-mounted process isolating diaphragm

Thread ISO 228 G I 1/2 A, AISI 3I6L

Thread ISO 228 G I 1/2 A, Alloy C

Thread ISO 228 G I 1/2 A, Monel

Thread ISO 228 G2 A, AISI 3 I OL

Thread ISO 228 G 2 A, Alloy C

Thread ISO 228 G2 A, Monel

I G

IH

l l

IK

l L

I M

2D

2E

2F

KG

OH

21

IR

IS

Thread ANSI l 1/2 MNPT, AISI 3]6L (CRN)

Thread ANSI I 1/2 MNPT, Alloy C (CRN)

Thread ANSI l 1/2 MNPT, Monel (CRN)

Thread ANSI 2 MNPT, AISI 3161. (CAN)

Thread ANSI 2 MNPT, Alloy C

Thread ANSI 2 MNPT, Monel

Thread DIN 13 M 44xl.25, AISI BIOL

Thread DIN 13 M 44xl .25, Alloy C

EN/DIN flanges, flush-mounted process isolating diaphragm

78
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CP

CO

. BR

BE

CO

BS

BE

AE

AO

AF

IR

AS

AR

AG

IS

AS

AS

AH

IT

AT

MP

MR

TD

TF

TK

TR

KF

KL

KH

DN 32 PN 10-40 Bl, AISI 3loL

DN 40 PN 10-40 Bl , AISI 310L

DN 50 PN 10-10 A, PVDF (max, 15 bar/150 psi, -l0...+60° C/+l4...+I40° F)

DN S0 PN 10-40 Bl,AISI 3I6L

DN S0 PN 63 B2, AISI 3I6L

DN 80 PN 10-16 A. PVDF (max. 15 bar/150 psi, -I0...+00° C/+I4...+I40° F)

DN 80 PN 10-40 Bl, AISI 3I6L

ANSI flanges, flush-mounted process isolating diaphragm

I I/2" 150 lbs RF, AISI 3I6/3IOL (CRN)

I I/2" 300 lbs RF, AISI 3I0/316L ICRNI

2" 150 lbs RF, AISI 316/316L (CAN)

2" 150 lbs RF, AISI 3I6L with ECTFE-coadng

2" 150 lbs RF, PVDF (max, IS bar/225 psi, -l0...+60° C/+l4,.,+l40° F)

2" 300 lbs RF, AISI 316/3IOL (CRN)

3" 150 lbs RF, AISI 316/3I6L (CRN)

3" 150 lbs RF, AISI 3l6L with ECTFE-coating

3" ISO lbs RF, PVDF (max. 15 bar/225 psi, -I0...+00° C/+I4...+I40° F)

3" 300 lbs RF, AISI 316/316L (CRN)

4" 150 lbs RF, AISI 316/3I6L (CAN)

4" 150 lbs RF, AISI 3I6L with ECTFE-coating

4" 300 lbs RF, AISI 316/3I6L (CRN1

JIS flanges, Hush-mounted process isolating diaphragm

10K 50A RF, AISI 3I6L

IOK 80A RF, AISI 3I6L

IOK l00A RF, AISI 3l6L

Hygienic connections, flush-mounted process isolating diaphragm

DIN I 1851 DN 40 PN 25, AISI 310L, EHEDG, PA with HNBR/EPDM seal ICRNI

DIN I 1851 DN 50 PN 25, AISI 31 OL, EHEDG, PA with HNBR/EPDM seal (CRN)

Tri-Clamp ISO 2852 DN 51 (2"l AISI 316L, EHEDG, PA with HNBR/EPDM seal [CRN]

Tri-Clamp ISO 2852 DN 70,1 we, AISI 3l6L, EI-IEDG, PA with HNBR/EPDM seal (CAN)

DRD DN50 (65 mm), PN 25, AISI 316L, EHEDG, PA with HNBR/EPDM seal

Varivent type N for tubes DN 40 - DN 162, PN 40, AISI 316L, FHEDG,
PA with HNBR/EPDM seal [CRN]

B

D

E

F

L

M

W/ 4  0  7k/4

N

S

V

2

3

4

E

T

B

Kalrez, cleaned for siliconefree service

FKM Viton, cleaned from oil andgrace

FKM Vigor, oxygen service
Note application llrmts pressure/temp.

EPDM

Kalrez

Chemraz

NBR/3A: HNBR (FDA)

F K M Vigor, cleaned for siliconefree service

FKM Vigor

As/

not selected

SIL/IEC 01508 Declaration of conformity

High temperature version

Material test certificate for wetted pans, inspection certificate as per EN 102043. I
acc. to specification 52005750

Overvoltage protection

Software adjustment, see additional spec.

HistoROM/M-DAT

GL (German Lloyd]/ABS marine certificate

Mounting on shut-off valve from above

Test report acc. to EN 10204 2.2

Routine rest with certificate, inspection certificate as per EN 10204 3.1

Overpressure test with certificate,
inspection certificate as per EN 10204 3.1

4

"*4 / ,

E

G

T

M

1101 se acted

SIL/IEC 61508 Declaration of conformity

Separate housing, cable length see additional spec. + mounting bracket,
wadi/pipe, 3l6L

High temperature version

Overvoltage protection

Software adjustment, see additional spec
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I HistoRy/M DAT
I GL [German L1OYd]/ABS marine certificateI

U

2

Mounting bracket for wall/pipe, AISI 304

Test report acc. to EN 10204 2.2

3 Routine test with certificate, inspection certificate as per EN 10204 3.1

I 4 Overpressure test with certificate, inspection certificate as per EN 10204 3. 1

1
5 Helium leak test EN 1518 with test certificate,

inspection certificate as per EN 10204 3.1
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I 1 Tagging (TAG), see additional spec.

2 Bus address, see additional spec.I
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This overview does not mark options which are mutually exclusive.

¢§7f{95
, . 4

s

T

O

R

U

V

W

G

H

L

I

B

C

D

E

F

0

2

4

8

3

s

7

4.
4...20 mA HART, operation outside, LCD (-> see Fig. ® , ® ]

4...20 mA HART, operation inside, LCD (-> see Fig. ® , ® )

4...20 mA HART, operation inside (-> see Fig. (aD)

PROFIBUS PA, operation outside, LCD (-> see Fig. ® ,

PROFIBUS PA, operation inside, LCD [-> see Fig. ® , (9)

PROFIBUS PA, operation inside (-> see Fig, (Jo)

FOUNDATION Fieldbus, operation outside, LCD [-> see Fig. ® , ® ]

FOUNDATION Fieldbus, operation inside, LCD (-> see Fig. (D, ® ]

FOUNDATION Fieldbus, operation inside (-> see Fig, Qt]

3 // J W W

'w 4// /J 1 /
A

B

C

M

N

O

P

O

For non-hazardous areas

ATEX ll 1/2 G Ex la III TO

ATEX ll 1/2 G Ex la III TO, overspill protection WHG

ATEX II 1/2 D

ATEX ll 1/3 D

ATEX ll I GD Ex la III TO

ATEX ll 1/2 GD Ex la III To

ATEX ll 2 G Ex d III TO

ATEX II 3 G Ex nA ll TO

FM IS, Class I, II, III Division 1, Groups A - G; NI Class I Division 2, Groups A - D; AEx la

FM XP, Class I Division 1, Groups A - D; AEx d

FM DIP, Class II, III Division I, Groups E- G

FM NI, Class I, Division 2, Groups A _ D

CSA IS, Class I, II, III Division 1, Groups A - C; Classl Division 2, Groups A _ D, Ex la

CSA XP, Class I Division l, Groups B - D; Ex d

CSA Class ll, III Division 1, Groups E - G (Dust Ext

NEPSI Ex d III TO

NEPSI Ex la III TO

TIIS Ex d III TO

IECEx Zone 0/1 Ex la III TO

Combined certificates: ATEX II 1/2 G Ex la III TO + II 2 G Ex d III TO

Combined certificates: FM IS and XP Class I Division 1, Groups A - D

Combined certificates: CSA IS and XP Class I Division l, Groups A - D

Combined certificates: FM/CSA IS and XP Class I Division 1, Groups A - D

Combined certificates:
ATEX II Ex la / Ex d + FM/CSA IS + XP
ATEX II I/2G Ex la III T6+
ATEX 11 2G Ex d III T0+
FM/CSA IS + XP CI.I Div.l Gr.A-D

A Aluminum T14 housing, optional display on the side, IP 00/67/NEMA 4X/ OP, Gland M 20xl .S

B Aluminum TI4 housing, optional display on the side, IP 66/67/NEMA 4X/ UP, Thread G 1/2

C Aluminum T14 housing, optional display on the side, IP 66/67/NEMA 4X/ OP, Thread 1/2 NPT

D Aluminum T14 housing, optional display on the side, IP60/67/NEMA4X/ UP, M l2xl PA plug

E Aluminum T14 housing,optional display on the side, IP 66/67/NEMA 4X/ OP, 7/8" FF plug

F Aluminum TI4 housing, optional display on theside. IP65/NEMA EX, Hand 7D plug90°

I AISI 3 I6L TI4 housing, optional display on the side, IP O6/07/NEMA AX/ UP, Gland M 20xl.5

2 Alsl 316L TIP housing, optional display on the side, IP 66/67/NEMA4X/6P, Thread G 1/2

3 AISI 3I6L TI4 housing, optional display on the side, IP 06/67/NEMA 4X/ OP, Thread 1/2 NPT

4 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 4X/6P, M l2x1 PA plug

5 AISI 3I6L T14 housing, 0p[ioI1aldisplayon the side, IP 06/67/NEMA EX/ UP, 7/8" FF plug

6 AISI BIOL TI4 housing, optional display on the side, IP OS/NEMA 4X, Hand 7D plug90°

R T17 316L Hygiene IP00/68 NEMAOP; M20 gland, T17 = side cover

S T17 316L Hygiene IP00/08 NEMAOP; GI /2 thread, TI 7 = side cover

T I T17316L Hygiene IP('>6/68 NEMAOP; NPT1 /2 thread, T17 = side cover

U Tl 731 OL Hygiene IP66/08 NEMAOP; M12 plug, TI7 = side cover

V TI73 I6L Hygiene 1P00/08 NEMAOP; 7/8" plug,TI7 = side cover
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Aus for gauge pressure

Measurement limits: -100 % [-I bar)...+ 100 % of sensor

Sensor nominal value (URL)

400 mba:/40 kPa/6 psi g

I bar/l00 kPa/I5 psi g

2 bar/200 kPa/30 psi g

IF
IH
IK

nominal range

OPL (Over pressure limit)

6 ba:/600 kPa/90 psi g

10 bar/I MPh/lSOpsi g

20 bar/2 MPa/300 psi g

Endress+Hauser 81
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Sensors for absolute pressure

I M

IP

IS

IU

IW

IX

l Sensor range; mbar/bar

2 Sensor range; Pa/MPa

3 Sensor range; mpH,O/mH,O

4 Sensor range; my,o/ftH,o

6 Sensor range; psi

B Customised; see additional spedlicadon

C Factory certificate S-point; see additional specification

D DKD certificate; see additional specification

K Platinum; see additional specification

L Platinum and factory certificate 5-point; see additional specification

M Platinum and DKD certificate; see additional specification

Sensor nominal value (URL)

400 mbar/40 kPa/6 psi abs

l bar/l00kPa/l5psi abs

2 bar/200 kPa/30 psi abs

4 bar/400 kPa/60 psi abs

10 bar/ I MPa/I50 psi abs

40 bar/4 MPa/000 psi abs

100 bar/I0 MPa/I500 psi g

400 bar/40 MPa/6000 psi g

700 bar/70 MPa/10500 psi g

4 bar/400 kPa/60 psi g

10 bar/I MPa/l50 psi g

40 bar/4 MPa/600 psi g

100 bar/I0 MPa/I S00 psi g

400 bar/40 MPa/6000 psi g

700 bar/70 MPa/l0500 psi g

2

6

l AISI 3lOL

,.,/

Alloy C276

AISI 3l6L with Gold-Rhodium coating

HZ..u

w . w

6 bar/000 kPa/90 psi abs

10 bar/1 MPa/150 psi abs

20 bar/2 MPa/300 psi abs

28 bar/2.8 MPa/420 psi abs

40 bar/4 MPa/600 psi abs

100 bar/16 MPa/2400 psi abs

400 bar/40 MPa/6000 psi 8

- 600 bar/00 MPa/9000 psi g

| 1050 bar/I OS MPa/15700 psi g

is bar/2.8 mpa/420 psi g

40 bar/4 MPa/600 psi g

100 bar/I6 MPa/2400 psi g

400 bar/40 MPa/6000 psi g

000 bar/60 MPa/0000 psi g

1050 bar/I05 MPa/l5700 psi g

OPL (Over pressure limit)

'%j'//W

Cerabar S

i
I

OE

GF

GH

G]

RA

RB

RD

RE

RH

RI

GL

RL

GP

GO

lA

IB

ID

IE

IG

IH

IK

IL

2A

2B

2D

2E

Thread, intemad process isolating diaphragm

Thread ISO 228 G 1/2 A EN 837, AISI 3l6L

Thread ISO 228 G 1/2 A EN 837, Alloy c

Thread ISO 228 G 1/2 A G 1/4 (female), AISI 3l6L

Thread ISO 228 G 1/2 A G 1/4 (female), Alloy C

Thread ISO 228 G 1/2A hole 11.4 mm,Alsl 3l6L

Thread ISO 228 G 1/2 A hole l LE mm, Alloy C

Thread ANSI 1/2 MNPT 1/4 FNPT, AISI 3l6L (CAN)

Thread ANSI 1/2 MNPT 1/4 FNPT, Alloy c (CRN)

Thread ANSI 1/2 MNPT hole, AIS] 3l6L [CRN]

Thread ANSI 1/2 MNPT hole, Allov C [CRN]

Thread ANSI 1/2 FNPT, AISI 3I6L

Thread ANSI 1/2 FNPT, Alloy C

Thread HIS B0202 G 1/2 [M8I€I, AISI 3l0]_
Thread HIS B0203 R 1/2 lmalel,AIs13l6L

For continuation "Process connection, Material", see next page.

Thread, intemal process isolating diaphragm (continued)

Thread DIN 13 M 20xI.5 EN 837 hole I 1.4 mm, AISI 3I6L

Thread DIN 13 M 20xI.5 EN 837 hole 11.4 mm, Alloy c

1'hread, Flush-mounted process isolating diaphragm

Thread ISO 228 G 1/2 A, DIN 3BS2, AISI 3I6L

Thread ISO 228 G 1/2 A, DIN 3852, Alloy C

Thread ISO 228 G I A, AISI 3I6L

Thread ISO 228 G I A, Alloy C

Thread ISO 228 G l 1/2 A, AISI 3l6L

Thread ISO 228 G I 1/2 A, Alloy C

Thread ISO 228 G 2 A, AISI BIOL

Thread ISO 228 G2 A, Alloy C

Thread ANSI I MNPT, AISI 3I6L (CRN)

Thread ANSI I MNPT, Alloy C (CRN)

Thread ANSI I 1/2 MNPT, AISI 3loL ICRN1

Thread ANSI I 1/2 MNPT, Alloy C (CRN)
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KH

AS

W

AR

AE

AO

BE

IN

IP

IR

IS

14/8

Thread ANSI 2 MNPT, AISI 3loL (CRN)

Thread ANSI 2 MNPT, Alloy C

Thread DIN 16288 M 20xl 5, AISI 3loL

Thread DIN 16288 M 20xI,S, Alloy C

Thread DIN 13 M 44xl .25, AISI 3161.

Thread DIN 13 M 44xl.25, Alloy C

EN/DIN flanges, flush-mounted process isolating diaphragm

DN 25 PN 10-40 Bl, AISI 3l6L

DN 32 PN 10-40 Bl, AISI 3161.

DN 40 PN 10-40 BI, AISI 3I6L

DN 50 PN 10-40 Bl, AISI 3I6L

DN 80 PN 10-40 Bl, AISI 3I6L

ANSI flanges, flush-mounted process isolating diaphragm

300 lbs RF, AISI 3 I6/316L (CRN)

I I/2' 150 lbs RF, AISI 316/316L (CRN)

l I/2" 300 lbs RF, AISI 316/310L [CAN]

150 lbs RF, AIS] 316/31 (JL (CRNI

2 300 lbs RF, AISI 316/3lOL (CRNI

150 lbs RF, AISI 316/3I6L (CAN)

3 300 lbs RF, AISI 316/316L (CRN)

150 lbs RF, AISI 316/316L (CAN)

300 lbs RF, AISI 316/3I6L (CRN)

HIS flanges, flush-mounted process isolating diaphragm

20K 25A RF, AISI 3I6L

IOK 50A RF, AISI 310L

IOK 80A RF, AISI 3l6L

I loK IOOA RF, AISI BIOL

Other

Ovalflange adapter 1/4-18 NPT, mounting: 7/I0-20 UNF, AISI 3I6L (CRN)

Prepared for diaphragm seal mount, AISI 3 lL (CRN)

¢~ ' v s4

N

S

2

3

4

C

D

Silicone oil fill

lnerl oil fill

Inert oil fill, cleaned from oil and grace

inert oil ml, cleaned for oxygen services
[Note application limits pressure/temperature)

¢ . i  s g m f  y e <4 1* 4 4,54, , 44' 674,
I ~-&¢ ~ »  we k ~~w.~= w: r :QW

not selected

SIL/[EC 01508 Declaration of conformity

Material test certificate for wetted parts, inspection certificate as per
EN 10204 3.1 acc. to specification 52005759

NACE MRol75 (wetted paiLs)

Material test certificate for wetted parts as per EN 102043.1 and NACE
MRol75 material, inspection certificate as per EN 10204 acc. to specification
520 I0800

Overvoltage protection

Software adjustment, see additional spec.

1'1istoROM/M-DAT

GL (German Lloyd]/ABS marine certificate

Test report acc. to EN l0204 2.2

Routine test with certificate, inspection certificate as per EN 10204 3.1

Overpressure test with certificate, inspection certificate as per EN 102043. l

.' , A

4
,

1484

my

Z*%'%j4Y4*Z;8"j?:'YI I / 4 s

4 4 v ~ v

9

A

E

G

N

S

U

2

3

4

HO( selected

SIL/IEC 61508 Declaration of conformity

Separate housing, cable length see additional spec. + mounting bracket,
wall/pipe, 3l6L

Overvoltage protection

Software adjustment, see additional spec.

HisloROM/M-DAT

GL (German Lloyds/ABS marine certificate

Mounting bracket for wall/pipe, AISI 304

Test report acc. to EN10204 2.2

Routine test with certificate, inspection certificate as per EN 10204 3, l

Ovelpressure test with certificate, inspection cerdticate as per EN 10204
3. l

Helium leak test EN 1528 with test cerdlicate, inspection certificate as
per EN 102043. I
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This overview does not mark options which are mutually exclusive.

'9f ;4,. , ,  4
/7/

Ijj/28

//

A I For non-hazardous areas

l IATEX ll 1/2 G Ex la lac TO

6 | ATEX ll 1/2 G Ex la III TO, overspill] protection WHG

2 IATEX ll 1/2 D

4 lATEX ll 1/3 D

8 IATEX ll I GD Ex la III TO

3 IATEX ll 1/2 GD Exit III TO

5 :ATEXll2G ExdllCTO

7 ATEX ll 3 G Ex nA ll TO

S FM IS, Class I, ll, Ill Division I, Groups A - G; Nl Class l Division 2, Groups A _ D; AEx la

T FM XP, Class I Division I, Groups A _ D; AEx d

O FM DIP, Class II, III Division I, Groups E - G

R FM NI, Class I, Division 2, Groups A - D

U CSA IS, Class I, II, III Division 1, Groups A - G; Class I Division 2, Groups A - D, Ex la

V CSA XP, Class l Division l, Groups B - D; Ex d

W CSA Class ll, Ill Division l, Groups E - G (Dust Ex)

G NEPSI Ex d III TO

H NEPSI Ex la III TO

L TIIS Ex d III TO

I IECEx Zone 0/1 Ex la III TO

B Combined C€l'l.IfiC8[€S' ATEX ll 1/2 G Ex la III TO + III G Ex d III TO
C Combined certificates: FM IS and XP Class I Division I. Groups A _ D

D Combined certificates' CSA IS and XP Class I Division I, Groups A _ D

E Combined certificates: FM/CSA IS and XP Class I Division 1, Groups A - D

F Combined certificates:
ATEX II Ex la / Ex d + FM/CSA IS + XP
ATEX ll I/2G Ex la III T0+
ATEX II 2G Ex d III T0+
FM/CSA IS + XP CI.I Div.l Gr.A-D

A

B

C

M

N

O

P

O

I R

4 20 mA HART, operation outside, LCD (-> see Fig, 3, ® I

4...20 mA HART, operation inside, LCD (-> see Fig. Q), 433)

4...20 mA HART, operation inside (-> see Fig, ® }

PROFIBUS PA, operation outside, LCD [-> see Fig, ® , 424

PROFIBUS PA, operation inside, LCD {-> see Fig. CE, ® }

PROFIBUS PA, operation inside (-> see Fig. <8))

FOUNDATION Fieldbus, operation outside, LCD [-> see Fig. ®, GW]

FOUNDATION Fieldbus, operation inside, LCD (-> see Fig. <D, ® l

| FOUNDATION Fieldbus, operation inside (-> see Fig. ®)

2

3
4

5

0

R

s

T

U

V

B

C

D

E

F

I

Alumium TI,4 housing, optional display on the side,'IP 6o}67/nEnIA4X/ oloIana M 20xl .5
Aluminum TIP housing, optional display on the side, IP 66/67/NEMA 4X/ GP, Thread G 1/2

Aluminum TIP housing, optional display on the side, IP 66/67/NEMA4X/ UP, Thread 1/2 NPT

Aluminum TIP housing, optional display on the side, IP 06/07/NEMA 4X/ GP,M l2xI PA plug,

Aluminum TIP housing,optional display on the side, IP 00/07/NEMA4X/ OP, 7/8" FF plug

Aluminum Tl4 housing, optional display on the side, IP 65/NEMA AX, Hand 7D plug 00°

AISI 3 I OL TI4 housing, optional display on the side, IP 00/67/NEMA 4X/ OP, Gland M 20xI.5

AISI 3l6L T14 housing, optional display on the side, IP66/67/NEMA4X/6P, Thread G 1/2

AISI 3l6L T14 housing, optional display on the side, IP 66/67/NEMA 4X/ OP, Thread 1/2 NPT

AISI 3l6L TIP housing, optional display on the side, IP 60/67/NEMA 4X/ UP, M I2xl PA plug

AISI3loL TIP housing,optional display on the side, IP 66/67/NEMA 4X/ UP, 7/8" FF plug

AISI 3I6L T14 housing, optional display on the side, IP 05/NEMA EX, Hand 7D plug 00°

TI7 3I6L Hygiene IP66/68 NEMAGP; M20 gland, TI7 = side covet

Tl7 3loL Hygiene lpoo/08 NEMAOP; Gl/2 thread. Tl 7 = side covet

TI 731 OL Hygiene IP60/68 NEMAOP; NPTI /Z thread, TI 7 = side cover

Tl 73]0L Hygiene IP60/08 NFMAOP; Ml2 plug, Tl7 =side cover

TI73I6L Hygiene IP66/68 NEMAOP; 7/8" plug, TI7 = side cover

/4

,»2», WJ/44//n /J//M

I/2//A

' , w "I

Wt' "

1, ,
W

IF

IH

IK

4/
Sensors for gauge pressure

Measurement limits: -I00 % (-I bar).,.+ I00 % of s

Sensor nounind value (URL)

400 mbar/40 kPa/0 psi

I bar/100 kPa/I5 psi

2 ba:/200 kPa/30 psi

sensor nominal range

OPL (Over pressure limit)

6 bar/000 kPa/90 psi

10 bar/I MPa/l50 psi

20 bar/2 MPa/300 psi

Endress+Hauser
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7

r

2F
' OH
2K
AM
2P

I 2S
2U
KW
,m

UP

IS

IU

IW

IM 4 bar/400 kPa/60

Sensor range; char/bar

Sensor range; Pa/MPa

Sensor range; mmH7O/mH2O

Sensor range; inc,O/ftH,O

Sensor range; psi

B | Customised; see additional ape(:ificaLion

C  ; Factory certificate 5-point; see additional specification

D DKD calibration: see additional specification

psi

10 bar/l MPa/150 psi

40 bar/4 MPa/600 psi

100 bar/I0 MPa/1500 psi

400 bar/40 MPa/6000 psi

Sensors for absolute pressure

Sensor nominal value (URL)

400 mbar/40 kPa/6 psi abs

I bar/ I00 Pa/I S psi abs

2 bar/200 kPa/30 psi abs

4 bar/400 kPa/60 psi abs

10 bar/I MPa/150 psi abs

40 har/4 MPa/600 psi abs

100 bar/I0 MPa/1500 psi abs

400 bar/40 MPa/6000 psi abs

2

3

5

6

7

8

AISI 3loL

Alloy C276

Monel

Tarsal

AISI 316L with Gold-Rhodium coating

AISI 3] OL with 0.00 mm PTFE foil (not for vacuum applications)

AISI 3|6Lwi(h 0.25 mm PTFE foil (not for vacuum applications, only for non-hazardous areas]

0 bar/O00 kPa/90 psi abs

10 bar/ I Mpa/ I50 psi abs

l20 bar/2 MPa/300 psi abs

l28 ba:/2.8 MPa/420 psi abs

I 40 bar/4 MPa/000 psi abs

100 bar/I6 MPa/2400 psi abs

| 400 bar/40 MPa/6000 psi abs

I 600 bar/60 MP3/0000 psi abs

I OPL (Over pressure limit)

40 bar/4 MPa/600 psi

100 bar/ lO MPa/2400 psi

400 bar/40 MPa/6000 psi

I 000 bar/60 MPa/9000 psi

Cerabar S

M

»/,

i

I

ID

IE

IG

IH

IK

IL

PA

2B

2D

2E

ZG

2H

TB

. TC

TD

TF

SB

SC

SD

MR

MS

MT

MY

MY

MY

TG

TH

TI

Thread, Hush-mounted process isolating diaphragm

Thread ISO 228 G I A, AISI 3l6L

Thread ISO 228 G l A, Alloy C

Thread ISO 228 G 1 1/2 A, AISI 3I6L

Thread ISO 228 G I 1/2 A, Alloy C

Thread ISO 228 G2 A, AIS! 3I6L

Thread ISO 228 G2 A, Alloy c

Thread ANSI l MNPT, AISI 3101.

Thread ANSI l MNPT, Alloy C (CRN)

Thread ANSI I 1/2 MNPT, AISI 3I6L

Thread ANSI l 1/2 MNPT, Alloy C (CRN)

Thread ANSI 2 MNPT, AISI BIOL

Thread ANSI 2 MNPT, Alloy c (CRN)

Clamp connections

Tri-Clamp, IS02852 DN 25 we, DIN 32070 DN 25, AISI 3I6L (CRN), EHEDG

Tri-Clamp, ISO 2852 DN 38 (I I/2"), DIN 32076 DN 40, AISI 3I6L ICRNI, EHEDG

Tri-Clamp, ISO 2852 DN 40 - DN 51 (2"]/DN 50, AISI 3161. (CRN), EHEDG

Tri-Clamp, IS02852 DN 70- DN 76.1 (3"], AISI 3I6L 1CRN), EHEDG

Pipe diaphragm sea, Clamp

Tri-Clamp, ISO 2852 DN 25 (I"}, AISI 3I6L [CRN]

TIII-CI3MP, ISO 2852 DN 38 [I l/2"), AISI 3I6L, 3.1 +
Pressure test acc. to PED Cat.II (CRN)

Tri-Clamp, ISO 2852 DN SI (2"], AISI 3loL, 3.1 + Pressure test acc. to PED Cat.1I
(CRN1
Hygienic connections

DIN 11851 DN 50 PN 25, AISI 3l(JL, EHEDG

DIN I lBS] DN 65 PN 25, AISI 3I6L, EHEDG

DIN I lisSI DN 80 PN 25, AISI 3l6L, EHEDG

DIN I 1851 DN 50 PN 25 thread, AISI 3l6L, EHEDG

DIN I 1851 DN 65 PN 25 thread, AISI 3I6L, EHEDG

DIN 11851 DN 80 PN 25 thread, AISI 3I6L, EHEDG

SMS |" PN 25, AISI 3I6L, EHEDG

SMS I I/2" PN 25,AISI3l6L, EHEDG

SMS2" PN 25, AISI BIOL EHEDG

86 Endless+Hauser
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I

I

I

l

I

Thread ISO 228 G 1/2 A PN 100, seperator, EN 837, welded, AISI bIbL

| Thread ANSI 1/2 MNPT PN 160, seperator, welded, AISI 3I6L (CRN)

Thread ISO 228 G 1/2 B, separator, EN 837, threaded, AISI 3I6L

UD | Thread ANS] 1/2 MNPT, separator, threaded, AISI 31 (JL

UC | Thread 1/2 NPT PN 250, separator, threaded, AISI 3I6L

UH I Thread I NPT PN 250,seperator, threaded, AISI 3l6L

13
14

17

IS

18

UB

KC

KF

KL

KH

w»=f»¢M@41@=@s»@#2
TL I APV-RJT I" PN 40, AISI 3loL

TM I APV-RIT I l/2" PN 40, AISI 3l6L

TN APV-RIT2" PN 40, AISI BIOL

APV-ISS I . PN 40, AISI 316L

TO I APV-ISS 1 I/Z" PN 40, AISI 3161.

TS I APV-ISS2" PN 40, AISI 3loL

DRD DN50 (65 mm) PN 25, AISI 3I6L

| Varivem Type N for pipes DN 40 - DN 162 PN 40, AISI 3loL, EHEDG

EN/DIN flanges, flush-mounted process isolating diaphragm

DN 25 PN 10-40 BI, AISI 3I6L

DN I DN 25 PN 63-160 E, AISI 3l6L

EN I DN 25 PN 250 E, AISI 3loL

El I DN Z5 PN 400 E, AISI 3I6L

CP I N 32 PN 10-40 Bl, AISI 3l6L

CO IDN40 PN 10-40 BI, AISI 3I6L

DN 50 PN 10-40 Bl, AISI BIOL

DN 50 PN 63 B2, AISI 31 OL2

DN S0 PN 100-160 E, AISI 3l6L

DN 50 PN 250 E, Alsl 3l6L

DN 50 PN 400 E, AISI 316L

BE I N 80 PN 10-40 B1,A1s1 3l6L

CO I DN 80 PN 100 B2, AISI BIOL

DN 100 PN 100 BE, AISI 316L

EN/DIN flanges with emended diaphragm sea, flush-mounted process
isolating diaphragm

DN 50 PN 10-40 Bl »  Tubus 50 mm/100 mm/200 mm, AISI BIOL

I DN 80 PN 10-40 Bl, Tutus 50 mm/100 mm/200 mm, AISI 3l6L

ANSI Nanges, flush-mounted process isolating diaphragm

AC I l" 150 lbs RF, AISI 316/3l6LlCRN]

I I" 300 lbs RF, AISI 310/3I01. (CRN)

400/4500 lbs RF, AISI 3]6/3I6L (CRN)

1" 900/1500 lbs RF, AISI 316/310L (CAN)

H0 I 1" 2500 lbs RF, AISI 316/3I6L [CRN]

AE I I I/2" 150 lbs RF, AISI 316/3I6L [CRN]

AO I I I/2" 300 lbs RF, AISI 316/316L (CAN)

2" 150 lbs RF, AISI 3I0/3I6L (CRN)

2" 300 lbs RF, AISI 316/316L ICRNI

400/000 lbs RF, AISI 310/3I6L (CRN)

000/1500 lbs RF, AISI 316/310L (CRN)

HE I 2" 2500 lbs RF, AISI 316/316L

AG I 3" 150 lbs RF, AISI 316/316L (CRN)

AS I 3" 300 lbs RF, AISI 316/316L (CRN)

AH 4" 150 lbs RF, AISI 316/316L (CRN)

AT 4" 300 lbs RF, AISI 310/310L (CRN)

ANSI flanges with eMended diaphragm seal

2" ISO lbs RF, Tutus 2"/4"/0"/8", AISI 316/316L (CAN)

3" 150 lbs RF, Tubus 2"/4'/6"/S", AISI 3I6/3I6L ICRNI

3" 300 lbs RF, Tubus 2"/4"/6"/8", AISI 316/316L (CAN)

4" 150 lbs RF, Tubus 2"/4"/6"/B", AISI 316/3I6L (CAN)

4" 300 lbs RF, Tutus 2"/4"/6"/8", AISI 316/316L (CRN)

JIS flanges, flush-mounted process isolating diaphragm

loK 25A RF, AISI 3loL

l0K 50A RF, AISI 31 (JL

|0K 80A RF, AISI 3loL

l0K l00A RF, AISI 3l6L

DO

TR

M

, I4/4

aw
44

.7

5

4 %

A I Slllcone dl

capillary, inn dl

cadllary, inert dl

Vegetable dl

F I  len oi l
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order code

W/ 4MY

434
3641

44/44

/.

32

M
/42

4 w e
3; 8

,w

/, WE

Z N4 ////4%

49%- /44

4.., 4
£944

I
I
1

,
1

|
I

.~ ._

!

4/2

i
I

i
I

//

44 4M M
. ,

H

K

N

2

3

4

5

6

7

8

i

I A not selected

E SIL/IEC Ol508 Declaration of conformity

B Material test certificate for wetted parts, inspection certificate as per EN
10204 3.1 acc. to specification 52005750

NACE MRO]75 (wetted parts)

Material test certificate for wetted parts, inspection certificate as per EN
102043.1 and NACE MROI75 material, inspection certificate as per
EN 10204 acc. to spediication 52010800

M Overvoltage protection

I 1 Software adjustment, see additional spec,

N I HistoROM/M-DAT

S I GL (German Lloyd)/ABs marine certificate

2 I Test report acc. to EN 10204 2.2

| Routine test with certificate, inspection certificate as per EN 102043. I

| Overpressure rest with certificate, inspection certificate as per EN 10204 3.1

/4 2;/4/
High temperature oil, Temp. isolator 100 mm

Silicone oil, Temp. isolator 100 mm

Inert oil, cleaned from oil and grace

inert oil, cleaned for oxygen services

m capillary, silicone oil

fl capillary, silicone oil

m capillary, high temperature oil

ft capillary, high temperature oil

m capillary, vegetable oil

h capillary, vegetable oil

m capillary, Low temperature oil

ft capillary, bow temperature oil

C

D

. /

A | not selected

E ' SIL/IEC 61508 Declaration of conformity

G Separate housing, cable length see additional spec. + mounting bracket,
wall/pipe, 3 IOL

Overvoltage protection

Software adjustment, see additional spec.

HistoROM/N1-DAT

Ra < 0.38 um/I5.75 pin, electropolished +
EN I0204-3.1 material (wetted) inspection certificate;
in conjunction with process connection versions "TC", "TD" and "TR"
please order roughness test separetely

S GL (German Lloyd)/ABS marine certificate

U | Mounting bracket for wall/pipe, AISI 304

2 Test report acc. to EN 10204 2.2

3 Routine test with certificate, inspection certificate as per EN 10204 3.1

4 Overpressure test with certificate,
inspection certificate as per EN 10204 3.1

N

P

/ » } .., 27 ./"./: 427. v *9 4 ; . / go .

-4
Tagging (TAG), see additlond spec.

Bus madras, see additional spec.

ff

,  .
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Cerabar S

Additional documentation

Field of Activities Pressure measurement, Powerful instruments for process pressure, differential pressure, level and flow:

FA004P/00/en

Technical Information l

l

Deitabar S: TI382P/00/eri
Deltapiiot S; T1416P/00/en
EMC test basic principles TI24i F/00/en

Operating Instructions

l

l

4...20 mA HART:
l Cerabar S: BA27lP/00/de
l Description of device functions Cerabar S/Deitabar S/Deitapiiot S: BA274P/00/en

PROFIBUS PA:

Cerabar S: BA295P/00/de
Description of device functions Cerabar S/Deitabar S/Deitapiiot S: BA296P/00/en

FOUNDATION Fieldbus:

Cerabar S: BA302P/00/de
Description of device functions Cerabar S/Deltabar S: BA303P/00/en

l

Brief operating instructions 4...20 HLA HART, Cerabar S: KAl0]9P/00/en
PROFIBUS PA, Cerabar S: KAl022P/00/en

FOUNDATION Fieldbus, Cerabar S: KAl025P/00/en

Manual for Functional Safety
(SIL)

l Cerabar s (4...20 MA): SDl90P/00/en

Endless+Hauser 8 9
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Certificate/Type of Protection Device Electronic insert Documentation Version in the
order code

ATEX II 1/2 G Ex la III TO PMC71

PMP71

PMP75

-4...20 mA HART,

PROFIBUS PA,

FOUNDATION Fieldbus

XA244P l

ATEX II 1/2 D PMP7l
PMP7S

4...20 mA HART
PROFIBUS PA,
FOUNDATION Fieldbus

XAZ46P

XA289P

2

ATEX II 1/2 D Ex la III PMC7l 4...20 MA HART
PROFIBUS PA,
FOUNDATION Fieldbus

XA247P

XA290P

i 2
E
t

ATEX II 1/3 D PMP71

PMP75

4.20 mA HART
PROFIBUS PA,
FOUNDATION Fieldbus

XA248P

XA291P

4

ATEX II 2 G Ex d III TO PMP7l I
PMP75

4...20 mA HART,
PROFIBUS PA,
FOUNDATION Fieldbus

XA249P 5

ATEX 112 G Ex d[ia] III TO PMC7l 4...20 mA HART,

PROFIBUS pA.,
FOUNDATION Field bus

XAZ50P 5

ATEX II 3 G Ex NA II TO PMC7l

PMP71

PMP75

4...20 mA HART,
PROFIBUS PA,
FOUNDATION Fieldbus

XA25lp 7

ATEX II 1/2 GD
EX la HC TO

PMC7]

PMP71

PMP75

4...20 MA HART,

PROFIBUS PA,

FOUNDATION Fieldbus

XA253P 3

ATEX II 1 GD Ex la III TO Q PMC71
PMP71
PMP75

4...20 mA HART,
PROFIBUS PA,
FOUNDATION Fieldbus

XA276P 8

ATEX II 1/2 G Ex la III TO +
ATEX II 2 G Ex d III TO

PMP71

PMP75

4...20 mA HART,
PROFIBUS PA,
FOUNDATION Fieldbus

XA252P B

Certificate/Type of Protection Device Electronic insert Documentation Version in the
order code

IECEx Zone 0/1 Ex la III TO PMC7l

PMP71

PMP75

4...20 mA HART XBOOSP I

Certificate/Type of Protection Device Electronic insert Documentation Version in the
order code

NEPSI Ex la III TO PMC7l
PMP7]
PMP75

4...20 MA HART,
PROFIBUS PA,
FOUNDATION Fieldbus

XC003P H

NEPSI Ex d III TO PMP71

PMP7S

4...Z0 mA HART,
PROFIBUS PA,
FOUNDATION Fieldbus

XC005P G

NEPSI Ex d[ia] III TO PMC7I 4...Z0 mA HART,
PROFIBUS PA,
FOUNDATION Fieldbus

XC005P G

Cerabar S

Safety Instructions

90 Endless+Hauser



Certificate/Type of
Protection

Device DocumentationElectronic Insert Version in the
order code

G;

FM IS Class I 11 III

Division I, Groups A

NI, Class I Division 2,

Groups A - D, AEx la

PMC71

PMP71

PMP75

4..20 mA HART

PROFIBUS PA,

FOUNDATION Fieldbus

ZDl47p
ZD188P

s

G;

CSAIS Classy II III

Division 1, Groups A

Class I Division 2,

GroupsA G

PMC71

PMP7l l

PMP7S

4 .2 0 mA HART

PROFIBUS PA,

FOUNDATION Fieldbus

ZD148P

ZD 180P

U

D

FM IS + XP Class ,

Division 1 Groups A
PMP7l
PMP75

4...20 mA HART

PROFIBUS PA,

FOUNDATION Fieldbus

ZDl87p
ZDI90P

C

D

CSA IS + XP Class I

Division 1 Groups A

PMP7l
PMP75

4...20 mA HART

PROFIBUS PA,

FOUNDATION Fieldbus

ZD154P
ZDIQIP

D

PMP7l
PMP75

4..,20 MA HART
PROFIBUS PA,
FOUNDATION Fieldbus

ZDl54P+ZDl87P
zDx90p+zD1<;>1p

E

CSA +XP Class I Division l

Groups B - D, Class ii

Division 1, Groups E G,

Class III

PMP7] I

PMP75

I1
!
i

4...20 mA HART
PROFIBUS PA,
FOUNDATION Fieldbus

in Vorbereitung

Cerabar S

Installation/Control Drawings

FM/CSA IS + XP Class I

Division 1, Groups A - D

Overspill protection l WHG: ZE260P/00/de

Endress+Hauser 91
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Float Switch

Contractor:
Felix Construction Company
1326 W Industrial Dr
Coolidge, AZ 85142
Ph: (480)464-0011
Ft: (480)464-0078
www.felixconstruction.com

1-1111 l l
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Arguably the best non-mercury float switch available, this
Teflon® -coated non-differential float of Type 316 stainless
steel measures 5.5" in diameter. It is appropriate for a variety
of applications, including sewage wet wells, storm water
basins, water reservoirs, sludge tanks, irrigation canals and
process sumps. The float operates reliably in even the most
difficult environments. The 9G~EF can be used singly to
sense an alarm level, but typically two or more switches are
used in conjunction with our controllers to provide a float-
based control system. The 9G-EF can be used as the
redundant control sensor in larger automation installations. SIEMENS
TYPECAL SPECIFICATIONS

Float switch body shall be constructed of Teflon® -coated, 20
gauge, 316 stainless steel housing measuring not less than
5112" in diameter. A long life, high reliability, potted SPST
magnetic reed switch rated for not less than 100 VA at up to
250 Volts shall be mounted inside the float and connected
to a multi-stranded, 2 conductor plus ground, 16 gauge, CPE
jacketed cable. The cord shall have fine strand conductors
(not more than 34 gauge) made especially for heavy flexing
service. The cable connection point shall be potted in epoxy
providing a strong bond to the float and reed switch forming
a water moisture tight connection. A flexible Neoprene
sleeve, not less than 1/8" thick, shall be provided over the
CPE jacketed cable extending not less than 5" from the top
of the mounting bracket extending down through the cable
mounting bracket hinge point to the top of the float switch
body, providing cable stress point relief and extended
operational life.

9G EF Floatsprovide
reliable performance

in "unbelievable
surroundings."

A 316 stainless steel flanged cable mounting clamp
assembly shall be supplied allowing pipe or cable mounting
as specified below. The float cable-mounting bracket shall
be flared on both sides providing hinge point stress relief to
both sides of the cable.

The float switch assembly shall provide a minimum
of two pounds of buoyancy in solutions with a
specific gravity of 1.0 (water) and shall have an
operating temperature rating of-35 to +90 degrees c.

The float switches shall be Mode! 9G-EF floats as
manufactured by Siemens Water Technologies,
Control Systems Products.



Teflon coated 316 SS F\oat Switch wit N.O. Contact 81 30' Cable 6013520030

Teflon coated 316 SS Float Switch wIn N.O. Contact & 60' Cable 6013520060

9G-EF (Mercury Free) NCTP Float Switch

Teflon coated 316 SS Float Switch wl1 N.C. Contact 84 30' Cable 6013530030

Teflon coated 316 SS Float Switch wl1 N.C. Contact & 60' Cable 6013530060

Mounting Hardware & Accessories

KG Float Cable Clamp Assembly 6012120001

KG Float 1" Pipe Clamp Assembly 601 1840001

316 SS cable suspension kit, 21 6014400020

316 SS cable suspension kit, 31 6014400030

316 SS cable suspension kit, 41 6014400040

316 SS cable suspension kit, 61 6014400060
316 SS cable suspension kit, 81' 6014400080

316 SS cable suspension kit, 101' 6014400100

5 Float Suspension Mount, 2 piece bracket wlstrain reliefs 8031340001
KG CLY 1' stainless steel pipe mount clamps (transducer or float mount) 601 1340001

15# Anchor xx-333-1 O0

Float CablelAnchor kit 30' (all alb anchor, 30' SS cable, wall bracket, 5 cable clamp) 80321 10003

Float CablelAnchor kit 60' (all alb anchor, 60' SS cable, wall bracket, 5 cable clamp) 80321 10006

156 Six Circuit intrinsically Safe (Switch Circuit) Barrier: 12-24V DC powered 6013160002

9G JCTF fiberglass junction box (supports up to XXXX floats) 601 1020001

PART no.

Pipe
Mounted

Cable /weight
suspended

CBM Cable !
weigh Kn

-1/8' 316 s s
Vihy C08i€0
w re rope

in Lb., vinyi-
coated cast iron
anchor

S5S. case clipsI " 4

.g Polypropylene
clam pa mc oded

wan mnuniing
bracket available
to brace pipe
[supplied by
overs)i t

t
.

,

-If2 I
l .Ir.*

.g

l:l¢¢9GCL1
Guard
* 4. (ply:
1*

1 3 1 g t I
/4- *

is j  l d  - -

("
39

i
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9G-EF (Mercury Free) NOTP Float Switch

Typical Mounting
Pipe Mounting

Dimensions COMPLETE CONTROL CAPABILITIES

Siemens Water Technologies, Control
Systems Products, offers a single, high-
quaiity source for everything from simple
level sensors to telemetry systems to
complex system control engineering and
software. Based in St. Paul, Minnesota,
Control Systems is part of the leading global
provider of industrial, municipal and
residential water and wastewater treatment
systems, products and services. As a major
manufacturer integrator with an extensive
selection of specialized product lines in the
areas of SCADA and telemetry, power
equipment integration, automation and
measurement, Control Systems is uniquely
positioned to provide cost effective,
comprehensive solutions for water,
wastewater, and process control and
telemetry applications.

The information provided in this literature contains merely general descriptions or characteristics of
performance which in actual case of use do not always apply as described or which may change as
a result of further development of the products. Ah obligation to provide the respective
characteristics shall only exist if expressly agreed in the terms of the contract

Siemens
Water Technologies
1239 Willow Lake Boulevard
Vadhais Heights, MN 551 10
800.224.9474 phone
651 .766.2700 phone
651.766.2701 fax

Printed in U.S.A.

CS-9GEF-DS-1006

©2006 Siemens Water Technologies Corp.

Subject to change without prior notice.



Engineering Re-Submittal

Valley Farms Arsenic System

Disinfection System

Prepared by Chemical Feeding Technologies, Inc.

for

Felix Construction Co.

n

Chemical Feeding Technologies, inc.
Q ' s

.
Quality Products for Environmental Quality

•

Prepared: February 18, 2015 Revision: 1

_|

Phone: 602/650-1557 Fax: 602/277-2270 E-mail: rick@chemfeedtech.com
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FEATURFS
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Self-priming against maximum working pressure,

foot valve not required.

3-point roller design assists m anti-sipnon protection.

Pump head requires no valves, allows for easy maintenance.

Positive displacement pump

Output volume is not affected by back pressure.

Pump does not lose prime or vapor lock.

Pumps 0fT-gassing solutions and can run dry.

i

METERING PUMP

SHIPPING WEIGHT 8 lbs (3.6 kg)

-

9690

! LISTED

PRODUCT LISTINGS VARY BY MooEL. CONTACT FACTORY FOR dErAILs.

MEtERING PUMP

LR79585

NP(TL FC

1 5.3"

MODELS

85MHP5

85MHP17

85MHP40

fu

85M1

85M2

85M3

85M4

85M5

C€l_O_]
IPX4

iI
E

5

g
E
E
g
g
F
4

E

s

:

E
4

E
:

i
1

g

3

. Injection check valve included w/85MHp & 85MPHP models.

. All pump accessories included allow a fast and easy installation.

Easy to change pump tube; lubrication is not required.

Pump tubes and pump heads interchange between models.

Models tested by WQA to conform to ANSI/NSF STD 61.

Models tested by ETL to conform to ANSI/NSF STD 50.

CIRCULATION SYSTEM
COMPONENTS FOR SWIMMING

POOLS, SFAS. OR HOT was

(ONFORMS TO
STD. NSF-50

1.45119

9424 7

Stanl¥ AI7lo= IJSTVS

@re
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STENNER PUMPS

THIS PRODUIZT HAS BEEN

TESTRD Aus CUIYIFIEo BY

THE WATER QUMKTY ASSDGIATI0N

ACCUHISING TG HSFIANSI 61 FOR

MATERIALS sAme DNLY.

6 lbs (2.7 kg

,. Q ,
, L.

( 5.3"

Q

85MPHP5

85MPHP17

85MPHP40
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85MP1
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85MP4
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STENNER PUMPS

POWER CORD PLUG END
1 46.1%-z N E M  r  K J  A  v  f H 1
4 2  V  O 7 ' \ I L ' \ A A b 1 . 2 V r I I . I

LE/V
L L

ROLLER BUSHINGS
Dr re O I e

OUTPUT RANGE

bl 11 d Is on y.

r e ll 1 .5

l ALL FASTENERS
s Sf" I

PERISTALTIC TUBE
So pier D A  o p  J  J
-pl  |  JI ygoIhd I FJA fr .  f f /

POWER CORD TYPE
:HOW

I d s k A'1 a e.

MAXIMUM WORKING PRESSURE
100psi (1.7 bar) for the following models
P V p_1 55M p i 8Jvr  - '4
.-1 up UP'  8*Mr'  p, 6 MPHP

25 psi (6.9 bar) for the following models
6  M1  8 ' M 8r 1V_) 6 MY a.m
6 JVPl  o IVPZ 8 ,Mp la' MP4 DJMP

TUBE FITTINGS, COMPRESS!0N NUTS
Ru 1 g d p v ( l n s  I s -  J ll den rx S. (Who

I r J YSUCTION STRAINER & WEICHT
/ r- 1 rl=J c r  1 / . .Ag NSF IMAXIMUM AMBIEHT and FLUID TEMPERATURE

17" a)

MAXIMUM SUCTION LIFT
Z rtC.<*l Ilft

SUCTION DISCHARGE TUBING & FERRULES
JP y t r , l N>F . DA JM' ad

'So \J Er
l . A ' 1 j ' l l l

I a n  S o  g
: I  hP  l l

P I T g  H
d l  m d a d h I

g :  r e  l a  l a
up e  I J I I I

m11l rt

al re.v.

CHECK u A L v E - r . I  l f " t  g . , b  1 ,
. J p v C r \ S  l > L ' d A"CESSORV KIT SH .»PED WITH E CF JMF

MOTOR TYPE

I-IP had ti
I

fINAL MOTOR RPM
CHECK VALVE DUCKBllL
Sent pun DA MJ r Je .

l o t t a P A'  i n t r

3 r I .4

DUTY CYCLE

ALL PUMP HOUSINGS
bE L  Mr PSI] I J '  l °MOTOR VOLTAGE (AMP DRAW I

11 VtJ r1 1PI- .  )
Z Z  M J  L I P H  ( J J

MPH .J  I i e r r  1  \n  I
2 .  V ' -  i - ~ 1 " H  0 . 3  In f  ' r

PUMP HEAD ROLLERS

85 SERIES PUWP ADJUSTABLE OUTPUT
App x etc 0J\ou 5d H.

Surge Heani
Model

M¢xlmum
Pres .are

PJmp Vube
Number

gallons
per day

Alters
per day

gallons
per hour

llzers
per hour

(if Hz

UUIILES
per minute

mlllllllefs
per n mute

liters
per day

Aper A n Ni 0utput<

M n
perhouv

mlllslulers
Der mm.l\e

8 M1l5'
5 M

85MHP17'
85Mz

85\A PP(.'
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s.w4
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85 SERIES PUMP FIXED 0UTPbT
Appt ) :race Outs ts u .10 H

Surge Had
Muds

o |' 'HP .
BE .Ir»

8rmp P17'
854lp2

55MP P4J'
BSMPJ

s5Mp4

8:MPJ

Maximum
Pressure

Pump Tube
Number

gallons
DBl ¢iay

WIners
per WY

Approx mat Ou tp J \ s  a  6 0  Hz

gallons liters ounces
per hour per hour per minute

mllhlners
per minute

taters
W day

Inter
per hour

milkmen
per minute
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www.warminsterfiberglass.eom
sales@warminsterfiberglass.com- W

.,;,
ix, WARMINSTER FIBERGLASS

Fiberglass Reinforced Plastic
Buildings, Shelters and Enclosures

ALL-WEATHER
MAINTENANCE FREE
CORROSION RESISTANT
INDUSTRIAL QUALITY

Field or Factory
Assembled Buildings

I
i

One-Piece Molded Shelters Two Compartment Shelters
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STANDARD CONSTRUCTION AND
EQUIPMENT
¢

•

STANDARD DESIGN FEATURES

•

Warminster Fiberglass Company multi-purpose all-
weather buildings and shelters are tough, shock
resistant, non-conductive, light weight, corrosion
resistant, maintenance free and easy to install. The
insulated fiberglass reinforced, composite construction
provides a unique thermal barrier which greatly
minimizes heating and cooling requirements.

These structures meet a wide variety of applications.

Environmental Protection
Generating and Transmission Equipment
Pollution Monitoring Equipment
Analyzers and Field-Mounted Instruments
Laboratories
Security and Service Personnel
Fire Fighting Equipment
Micro-Wave Stations and Pump Stations
Chemical and Polymer Feed Systems
Safety Showers
Chlorination equipment for well fields and water
and wastewater treatment plants
Containment of hazardous or toxic chemicals

APPLICATIONS

Walls and Roof - fiberglass composite of:
White gelcoated exterior fiberglass laminate
Rigid polyisocyanurate insulated core 1" thick
White pigmented interior fiberglass laminate
Encapsulated steel and aluminum reinforcements as
required
Door typical to fiberglass composite
Door latch - stainless steel
Door hinge - stainless steel
Door gasket - neoprene rubber
Door stop chain - cadmium plated
Lifting eyes - cadmium plated - removable
Louver - Two - 6" aluminum, with manual damper
and insect screen
Floor gasket - neoprene rubber

ALL WEATHER
Wind load 125 MPH
Snow load 30 lbs/ft2
Seizmic loads
Thermal resistance of R-7
Temperatures from -150°  F to 175° F
Resistant to ultra-violet degradation
Resistant to salt-spray, rain, ice, sandstorms
MAINTENANCE FREE
Never needs painting - color molded-in
Smooth non-porous exterior surface
CORROSION RESISTANT
Polyester resin reinforced interior and exterior
laminates
INDUSTRIAL QUALITY
Structures are designed and engineered using
materials of fiberglass reinforced plastic composite
construction

NOTE: Specifications are subject to change without notice.

Fiberglass Floor, with insulation value of R-14,
100 PS.F load rating

lj Fiberglass Containment Floor
Ci Self-extinguishing construction - Class A - flame

spread 20-25 per ASTM E-84
E Self-extinguishing construction

spread 70-75 per ASTM E-84
El Chemical resistant gel-coat
II) Color selection (other than standard white)
El Additional wall height
lj Partition walls
El increased insulation to 2" thickness, R-14
E Double door assembly (in place of single door)
U Double door assembly (in addition to single door)
E Second single door assembly
E Door window - 12" x 12" safety glass
E Door latch, two point, padlockable, stainless steel

exterior
Ci Door panic hardware - aluminum

Fixed or sliding wall windows
E Hatches, bulkheads and cutouts
D Mounting channel - galvanized 1-5/8 x 13/16
El Mounting channel - galvanized 1-5/8 x 1-5/8
LE Lifting eyes - stainless steel (in place of plated)

Exhaust fan - with gravity shutter and including fiber
- glass canopy with insect screen. 7" 135 CFM, 10"
520 CFM, 12" 650 CFM or as required
Fiberglass louver - 6" diameter with manual damper
and insect screen (in place of aluminum)

D Fiberglass intake louver - 12" square, with gravity
shutter and insect screen

El Lamp - incandescent - vaportite
E Lamp - fluorescent - 48" 2-bulb fixture with acrylic

lens
Duplex switch box - 2 toggle (inside)

U Duplex switch box - 2 toggle weatherproof (outside)
ii Door actuated switch and manual/automatic selector

switch
E Heater 1500 watt with thermostat and tip-over switch,

or wattage as required
Iii Heater mounting - includes mounting channel, outlet

& brackets
El Duplex outlet
it Air conditioner - BTU as required
lj Heat pump - BTU heating & cooling as required
El Duplex fuse box 30 amp
ill Circuit breaker panel 125 amp, MLO - including 4

- 1 pole breakers (total spaces _ 8)
E Electrical wiring in flexible, liquid tight, PVC jacketed

galvanized steel Anaconda conduit Type EF:

Fan and switch
Lamp and switch
Duplex outlet

Explosion proof equipment
E Stainless steel expansion anchors
lit Other special equipment per customer requirements

II
O
O

I]

0

[I

13

E

OPTIONAL EQUIPMENT

Class B - flame

Revised December 1998
JI 011

.o. Box 188

2

WARMINSTER
FIBERGLASS

SOUTHAMPTDN, pA4a9ss
PHONE: [215] 953-1280
FAX: [215] 357-7893

EI

VISIT OUR WEBSITE' www.wlrmlmllnrfIhl»mIan.r=nm
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¥-a,

64"

416//__*

or

4

t(-

Ru

71

5'

ii 124{
I x !
I I
1761

_J

- ---..

71

~;.. .

61

\

If
h

8/

1=9" )

ni-urvnuu

I

WFS 3627 WFS 5428 WFS 1004 WFS 102C
WFS 4aae
WFS 4848

WFS 1004
AREA

VOLUME
WEIGHT

WFS 6048
WFS 6060

DEPTHS
Ff2
p a

LBS

4' or
WFS 3627

was 100s

WFS 5428

WFS 1008

was 102c

WFS 1006 DEPTHS 4' 6 ' 8,

DEPTH IN
VOLUME F`[l3

WEIGHT LBS.

10' 12' 14' 16'AREA
VOLUME
WEIGHT

pTs
l:T3

LBS

WFS 1008 DEPTHS 6' gr 10' 12' 14' 16' 18' 20'AREA
VOLUME
WEIGHT

FTP
p a

LBS

SECTEUN 13121 SPECIFICATION FOR ONE PIECE MOLDED SHELTER OR ENCLOSURE

E) Lifting eye bolts in the roof shall be cadmium plated and removable
after installation.

OPTIONAL EQUIPMENT
A) Additional equipment for lighting, heating, ventilating, air

conditioning and other accessories shall be from a list of the
manufacturers pre-selected equipment.

STRUCTURAL FIBERGLASS FLOOR
A) The one piece molded fiberglass floor shall be feet wide

by _ feet deep. The floor shall be 3" thick with a 2" thick
polyisocyanurate foam core. The floor shall have an insulation
value of R-14. Bolts for attaching the structure to the fiberglass
floor shall be 3/8" diameter stainless steel. The floor load rating
shall be 100 pounds per square foot. The floor shall have a skid
resistant surface.

CONCRETE PAD
A) The concrete pad shall be supplied by owner in accordance with

contract plans and specifications.
B) Anchor bolts for attaching the shelter to the concrete pad shall

be Z8/8" diameter stainless steel expansion anchors, supplied by
the contractor.

SOURCE QUALITY CONTROL
A) The manufacturer she

program and upon red
test results of the phys
exceed those listed in

LAMINATE PROPERTIES
Tensile Strength
Flexural Strength
Shear Strength
Barcol Hardness
Impact
Heat Distortion Point
DensitylSpecific Gravity
Burning Characteristics

II maintain a continuous quality control
best, shall furnish to the engineer certified
kcal properties. Test results shall meet or
the specification.

VALUE
11,000 PSI
`l8,000 PSI
12,000 PSI
40
12 ft lbs/inch
175 ° F
936 PCF/1.5
<150 Flame spread
<1000 Smoke Density

TEST METHOD
ASTM D638
ASTM D790
ASTM D732
ASTM D2583
ASTM D256
ASTM D384
ASTM D792
ASTM E84

CORE PROPERTIES

MANUFACTURER
A) One piece molded shelter shall be manufactured by Warminster

Fiberglass Company, Southampton, pA., Model No. WFS ,
B) Options including lighting, heating, ventilating, air conditioning

and other accessories shall be the standard equipment of the
manufacturer or as specified by engineer in the plans and listed
under optional equipment.

ONE-PIECE MOLDED SHELTER
A) The one piece molded shelter shall be feet wide by

feet deep by standard eave height.
Shelters shall withstand 125 miles per hour wind load and 80
pounds per square foot snow load.
Fiberglass reinforced plastic shelter shall be of one piece molded
construction with composite walls and roof. The exterior su face
shall be white gelcoat with a low luster finish which is smooth and
free from fiber pattern, roughness or other irregularities.
The exterior laminate which chemically bonds with the gelcoat
shat! be a minimum of 1/8" thick. The laminate consisting of
polyester resin and chopped strand fiberglass shall have a
minimum glass content of 25%.
The center core shall be 1" thick with a minimum insulating value
of R-7.
The core material shall be rigid closed cell, self extinguishing
polyisocyanurate foam with a density of 1.9 pounds per cubic foot.
The white interior laminate shall encapsulate the core in place.
The molding shall be continuous forming a one piece molded
composite shelter with an integral 4" wide internal mounting flange
around the perimeter.
The flange shall be pre-drilled on 12" centers with 7/16" diameter
holes for bolting to a structural fiberglass floor or a concrete pad.

EQUIPMENT
A) The one piece molded fiberglass composite door shall be 1 3/8"

thick and typical to materials of construction d the walls. The door
shall be mounted using a continuous stainless steel hinge. The
door shall be provided with a one point keyed stainless steel latch
and cadimum plated door stop with chain.

B) The door gasket shall be extruded closed cell neoprene sponge
rubber and provide a weather tight seal.

C) The base mounting flange gasket shall be 1/4" thick by 4" wide
closed cell neoprene sponge rubber; and provide a weather tight
seal around the shelter perimeter.

D) Two 6" diameter aluminum wall louvers shall be provided with
manually adjustable damper and an insect screen.

HR-FT2»  =F
Density/Specific Gravity 1.9 PCF/.03
Burning Characteristic 85 Flame Spread

240 Smoke Density
The procedure used in determining the minimum properties shall be
in accordance with ASTM Standards, using the method designated,
Test coupons shall be prepared in accordance with ASTM D618 test
method.

Thermal Conductivity
ASTM C-518

ASTM D1622
ASTM E-84
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VALLEY FARMS ARSENIC REMUVAL FACILITY

EQUIPMENT SUBMITTAL
ARIZONA WATER COMPANY

BAG FILTER
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CONTRACTOR
Felix Construction

1326 West Industrial Drive
Coolidge, AZ 85128

Phone:(480)464-0011
.felixconswction.com

ENGINEER
GHD USA

7600 North 16thStreet,Suite 205
Phoenix, AZ 85020

Phone: Phoenix, AZ 85020
.@d.coMusM

MA NUFA CT URER
Pal l  Fi l ter Special ists, Inc.

100 Anchor Road
Michigan Ci ty , IN 46360

Phone:  (800) 348-3205
www.fs i f i l t e rs .com

MANUFACTURER'S REPRESENTATIVE
Phoenix Pumps, Inc.
5100 s. 36'*' Street

Phoenix, AZ 85040
Phone: 602.232.2994
Fax: 602.232.2995

www.phoenixpumps.com

Submitted By: Tom Daniels
tdaniels@phocnixpumps.com



EQUIPMENT
SUBMITTAL

SCOPE OF SUPPLY

ARIZONA
WATER

COMPANY
CONTRACT DRAWING

VALLEY FARMS
ARSENIC

REMOVAL
FACILITY

FILTER HOUSING DATA

BAG FILTER

FILTER BAG CATALOG

Phoenix Pumps, Inc.
5100 s. 36'*' Street

Phoenix, AZ 85040
p.602.232.2994
£602.232.2995

www.phoenixpumps.com

Submitted By:
Tom Daniels .

tdanie1s@phoenixpumps.com

INSTALLATION, OPERATION &
MAINTENANCE MANUAL



TAB #1

SCOPE OF SUPPLY



SCOPE OF SUPPLY

BAG FILTER
Qty-l Pall / Filter Specialists, Inc. Model CBFP-14 single bag vessel in 304SS construction, 2" NPT

Connections, Style 2 (side in, bottom out). Includes perforated basket assembly. Note; no bags

included.

Qty-1 Filter Leg Kit

Qty-1 Spare O-Ring

Includes freight to jobsite and startup services,
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CONTRACT DRAWING
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TAB #3

FILTER HOUSING DATA



COMPANY PROFILE

Creating Filtration
Solutions

are submitted for regular, corr pre»
tensive microscopic and chemical
analysis to confirm they are
completely contaminant Free.

FSI is committed to remaining
at the leading edge of innovation,
as we continue to develop filtration
products Thai revolutionize the
industry. We were the first to intro
duce the Poiyioc®  bag ring, which
completely eliminates the need
for under-basket gaskets, as it

hermetically seals to prevent liquid bypass. Our ground-
breaking Poiyvveid®  welded seam filter bag removes the
risk of unfiltered bypass that needle holes on traditional
liitcr bags allow through.

Our determination to lead rather than follow is
one reason behind our vertically-integrated manufac-
turing process. Qui emphasis on innovation and
engineering expertise has helped us develop world~class
Filtration systems. The reason we do all this is simple -
so that our customers can achieve the highest levels of

product quality

FSI is the industry leader when
it comes to manufacturing
innovative, state-of-the~art
Filtration products. As a fully-
integrated operation, we main-
tain complete control over the
entire manufacturing process.
No matter how large or small
the project, FSI achieves the
highest levels of quality for all
of our filters and vessels!

From our beginnings in 1972 in Michigan City,
Indiana, FSI has grown into a worldwide supplier
of both high quality and economical filtration prod-
ucts. We now serve customers from our production
facilities in Furore, South America, China, and
throughout North America.

To maintain the highest quality standards for
workmanship and materials in the industry, we have
established advanced laboratory facilities in Soddy
Daisy, 'Tennessee All of our materials and processes



COMPANY PROFILE

Our Experience Enables Us to: • Manufacture API compliant and NSF
certified vessels.•

•

Assess the processing requirements of customer
systems and fulfill them to our customers'
complete satisfaction .

Provide the highest quality filtration products,
filter bags and cartridge filters, and a wide range of

filter vessels.

Meet custom filtration requirements by
Desi min and manufacturing products to our8 8 . . 8 P Y
pamcular speuficauons.

The FSI Quality Process at Work

•

•

Design and manufacture custom products to nearly
any customer specification.

User advanced filtration products, like the FSI BOS
Poiyrnicro®  seamless design, and our Extended Life
filter bags, which provide at least twice die din hold~

in capacity of a standard felt bag, and which feature
OUI no-bypass, welded seam design.

Maintain a completely ISO 9000 certified North
American network of manufacturing sources, where
we create all elements of our filter and cartridge
products, including the fiber For our in-house
produced felts.

Manufacture ASME code-compliant vessels designed
to meet the needs and requirements of our clients'
most demanding liquid flows.

Our worldwide FSI sales and distribution offices work
with clients to determine the best product for their par-
ticular fluid application. Our experienced engineers
and R8£D staff then set out to create the best filters
available on the maker.

Next, out manufacturing locations in the United
States, Mexico, Brazil, China and the UK. take that
data and create the perfect filtration solution to fit
your needs,

Even after the sale, we continue to work with our
clients. We continually check on how our products are
performing, taking the feedback and data from those
uses and applying them to update and improve our
complete line of products. You can rely on FSI to work
with you on your specific application requirements.

Illlllll



FSI

www.fsiFilters.com
1-800-3-48-3205

Bag Filter Housings

FSPN Vessels] FSPN E-Z Open | CBFP 11, 12 Ves5els l CBFP 13,14 Vessels I

QX4 Filter Vessel I SBF Compact Bag Vessels [ FMC Drum Filters
rt; sri so !.l'\£15¥* INC

Cartridge Filter Housings

FSMC Cartridge Filter Vessels

Plastic Fllter Housings

X100 Convertible Filter Housing [ XL234 Modular Filter Housings

Specialty Filter Housings

Basket Strainers

BAG FILTER HOUSINGS

CBFP 13, 14Vessels

3
i Introduction

The CBFP 13 84 14 are cost effective bag filter vessels that are durable and reliable for low flow

applications using a size 3 or 4 filter bag.

Features

!

Offset, Side Inlet with Side Outlet (same side or opposite),

or Side Inlet with Bottom Outlet configuration available

o

*

Positive bag seating without the use of a manual hold~down device

Single gasket cover seal

Connections sizes available in either i"or 2"NPT

I

IIII l

is



Stainless Steel: -20to250°F (-28 to 121 °C)

Stainless Steel: May contain some plated

Carbon Steel materials

Stainless Steel: Light sand blast

www.fsifilters.com
1-800-348-3205

Bag Filter Housings

[FsI].
FSPN Vessels| FSPNE-ZOpen | CBFP 11, 12 Vessels | CBFP 13, 14 Vessels|

QX4 FilterVessel | SBF CompactBag Vessels | FMC Drum Filters
FILTI]l §PECIALlSTS TNC

Cartridge Filter Housings

FSMC Cartridge FilterVessels

Plastic Fllter Housings

X1 o0 Convertible Filter Housingl XL234 Modular Filter Housings

Specialty Filter Housings

BasketStrainers

BAG FILTER HOUSINGS
Options

Mesh lined and heavy duty rimmed

basket available

- Flange. Sanitary and Victaulk
connections

Number of Bags 1

(available upon request) 3,4

Adjustable damp-on legs In

Carbon Steel or 304 Stainless Steel
150 PSI (10.34 Bar)

: F i l m B a g S l o e

: Mad rum Opernlng Pressure

Deslgn Temperature Range

: n

CarbonSteel~ to to s00°F (.6 to 260°c)

Materials of Construction 4Carbon Steel 304 316[Stainless Steel I

Carbon SteelNon-Wetted Parts Carbon Steel:

Number of Gaskets 1 1

Connections NPT

Surface Finish Carbon Steel: Acrylic enamel painted exterior

Code Stamp

Gasket Material

None

[ Buna;lapFz,viton, Buna White FDA

Positive Bag Seal without manual holddown

Swing bolt

Po\yLoc@ Bag Seal

Lad Opening

1
I
I
I
|
l
I
l
1
\
I
8

4
*
*
i
i
al
a
\
i
a
l
l
\
I
I
s
U
n
a
g
l
l
4
I
s
*
t
4
*
8

U
an
u
I
I
l
I
I
¢
l
4
*
v
*
t
4
Q
Q
4
I
I
I
\
i
r
I
\
s
a
I
I
I
a
I

ln¢»l¢»1»w»l»Ir¢*¢¢ll\¢$*1. . - . .

Locate Your Sales Representative



FSI

02 = Side In/Bottom OutP = PolyLoc¢*

A = Standard
B = 304 Stainless Steel N = Female NPT

1 = Hinge,std.

N = None

N = None

MODEL#CBF P 0014 B 0150 N 02 N 02 N 02 A 1 N

www.fsifilters.com
1-800-348-3205

Bag Filter Housings

g FSPN Vesselsl FSPN E-Z Open | CBFP 11, 12 Vessels | CBFP 13, 14 Vessels |

QX4 Fiber Vessel | SBF Compact Bag Vessels | FMC Drum Filters
Einzn SFECIALISTS mc

Cartridge Filter Housings

FSMC Ca rtridge Filter Vessels

Plastic Fllter Housings

X100 Convertible Filter Houslng | XL234 Modular Filter Housings

Specialty Filter Housings

Basket Strainers

CBFP 13, 14Vessels HOW TO ORDER

Model Number Inlet Size outletType
See Inlet Typefor code letter

Bag Style

Use basic pipe size with

the following exceptions:

01 = 1'

I 02 = 21
Nozzle Continuration

noeea@o@a@m@® @>
0 0 IE
Q ea
9 6Number dBags

06= Side In/Side Out, Offset
08= Side In/Side Out, Same Side

0013=(1)#3 bag
I 0014=(1)#4bag | See thenozzle

configuration chart

Vessel Material
A = Carbon Steel

Inlet Type
C = Sanitary Fitting
D = Flange,dir1
E = European EN Flange
F = Flange,slip-on,

raised face, std.
Internal Usage

316 Stainless Steel P =
5 =
T =
W= Socket weld

Plain pipe
Special

Plain ODTube

Lld Opening Type

Vessel Pressure Rating (PSI)
I 0150 |

ea
@
eaJacket Type

e
@ Outlet SizeCoatinglLinlng Material

A = Electropolish
F = Paint finish/prep

See Inlet Size for codes

S
X

Special
Passlvation

e

9

Locate Your Sales Representative

I



Fsl

TYPE 2

IN

OUT

CIFP 14

1

Bag Size No. 3

Surface Area per Bag, Ft. 0.5

Surface Area per Vessel, Ft2 0.5

Inlet and Outlet Size
11

Max Flow Rate, GPM 15

4

1.0

1.0

1"

30

www.Fsifilters.com
1-800-348-3205

Bag Filter Housings

* s e FSPN Vesselsl FSPN E-Z Open | CBFP11, 12 Vessels | CBFP 13, 14 Vessels |

QX4 FilterVessell SBF Compact Bag Vessels | FMC Drum Filters
FILTER sveclausrs. INC

Cartridge Filter Housings

FSMC Cartridge Filter Vessels

Plastic Fllter Housings

X100 Convertible Filter Housing | Xl.234 Modular Fllter Houslngs

Specialty Filter Housings

Basket Strainers I

CBFP Inlet-Outlet Configurations

TYPE 6

IN IN-

OUT ouT-

CBFP 13, 14 Flow Rate Chart

No. of Bags 1

NOTE:The maximum flow rateGPMis the MAXIMUM FLOW RATE recommended through

the vessel using a 10 micron feltfiber bag(PONG10) filtering water.Any increase in fluid

viscosity will reduce the maximum GPM figuressignificantly. Please consult your FSI

representativewhen sizingthesevessels.

Locate Your Sales Representative
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Mesh Filter Bags

BOS Filter Bags

BOS Gradient Filter Elements

BOS MAX Filter Bags

Seamless Absolute-Rated

POMF Filter Bags

Felt Filter Bags
Standard Felt Filter Bags

Polyweld° Filter Bags

Extended Life Filter Bags (POEX/PEEX)

MAX PONG Filter Bags

Polymicro Microfiber Filter Bags

FILTER BAGS

4

17IlfllF.R SPFIIIAIJSTS. INC

[psi]
I  I I I IIIIIIIIIIIIII IIIII II

18-19

12-17

10-11

Filter FabricQualities / FilterBag Data

FiberBag Flow Rates / Micron Rating & Availability

Innovative Solutions. Clear Results.

www.fsifilIers
1-800-348-3205
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Felt Filter Bags

[FsI].
FIJEK SFECIAIJSTB. INC

Standard Felt Filter Bags | Polyweld° Filter Bags|

Extended Life Filter Bags (POEX/PEEX) | MAX PONG Filter Bags

Polymiao Miaoiber FIlt¢r Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS Filter Bags | BOS Gradient FilterElements | BOS MAX Filter Bags

Mesh Filter Bags

FELT FILTER BAGS

Standard Felt Filter Bags

FSI Felt Bags are the Answer

When it comes to felt filter bags, FSI has the answer.Our years of experience give us an advantage

over our competitors, and our felt filter bags show it.Ourfelt bags are designed to withstand higher

solid loading, and are suitable for applications using vessel or open filtration systems.

Fsl's "Comprehensive Manufacturing Control" philosophy insures that we will maintain our status as

the industry leader in all phasesof thefilter business.Our Integrated technology, controlover our

manufacturingand quality leads to consistent performance.Wlth FSlFilter bags,you can count on a

qualityproduct every time.

We start with the finest material possible. FSI makes its own fiber to produce the felt material used

in our felt filter bags if house,guaranteeing the highestquality. Our Extended Life haterbag provides

superior filtration of all sized particles,as well as up to twice the dirt holding capacity of a standard

filter bag.

Our no~bypass welded seams eliminate the possibility offiuid bypass through needle holes.We

provide a variety of glazedand singed Finishes to inhibit fiber migration. FSIalso offers polyester

inserted felts.These inserted felts include a reinforcing scrim needled inside the feltmaterial,to

provideadded strengthand durability when a restrainer basket is not being used.

Features

*

a

We offer a full line of felt materials and micron ratings

Conventional sewn bags or the PoIyWeld'9welded seam bags available

FSI PolyLoc®ring orother common bag rings available on most bags

Heavy Duty and Extended Life designs availableto suit your filtration needs

I



FSI

www.fsifilters.com
1-800-348-3205

Few Filter Bags

'FILTER sre»:uu.\srs.n~tc

Specifications

Standard Felt Filter Bags | Polyweld® Filter Bags |

Extended Life Filter Bags (POEX/PEEX) | MAX PONG Filter Bags

Polymicro Microfiber Filter Bags

POMF Filter Bags

Available Materlalé Seamless-Absolute Rated

BOS Filter Bags | Bos Gradient Filter Elements [ BOS MAX Filter Bags
PO = Felt, Polypropylene

PE = Felt. Polyester

N = Felt, Nylon

HT = Felt, High Temperature

TFE = Felt,Teflon

Mesh Filter Bags

Maximum Operating Temperature

Polypropylene:200-220°  F (93-104°  C)

Polyester: 275-325°  F (135-162°  C)

Nylon:275-300°  F (135-149°  C)

HighTemperature:400-450°F (204-232°  C)

Teflon: 450-500°  F (232-260°  C)

FELT FILTER BAGS
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Type of Filter B = Filter Bag

See specifications \
a
I

*

N = Non~insened felt

I = Inserted felt (polyester only)

G = Glazed6nish

F = Fuzzy finish (polyester only)
PO :

PE

N

HT n

TFE :

Suggested Differential Pressure

35 PSIG maximum - dirty

10-15 PSIG optimum change out

Micron Rating

1,3,5, 10,25,50, 100

1,3,5, 10, 25,S0.7S, 100.200

= 5, 10,25,50, 100

5,10, 25, 50, 100, 200

1,5. 10, 25

Micron Rating See specifications

Cover
I

Sizes

P = Plain
PEM = Polyester multifilament
NMO :: Nylon monofilament

Size 1, 2, 3,4,5*, 6*,7,8,g
I
4
v

4
a

Rlng See speci19cations

#1 :7"x 16"(17.78 cm x 40.65 cm)

#2~7"x 32"(17.78 cm x 81 .28 cm)

#3:4"x 8.25" (10.16 cm x 20.96 cm)

#4:4"x 14"(10.16 cm x 35.56 cm)

#5:67/8"x 34" (17.46 cm x 86.36 cm)

#6:67/8"x 16"1/2" (17.46 cm X41 .91 cm)

#7:5 1/2"x 16" (13.97 cm x40.64 cm)

#8:5 1/2"x 22" (13.97 cm x 55.88 cm)

#9:5 1/2"x 33" (13.97 cm x 83.82 cm)

Suffix 4

¢

WE** = Welded Seam Construction
A= Auto Construction (seam inside bag)
C = Cotton Handle
N = Nylon Handle
LOOPS= Loops

4 SIZES 5, 6, AVAILABLE WITH S RING ONLY

*W AVAILABLE IN'SlZES ! AND z, POLYPROPYLENE AND POLYESTER NON-INSERTED ONLY I
»

Rlngs

P = Polypropylene PolyLoc®

PE= Polyester PolyLoc@

N = Nylon PolyLoc°

C = Cuno

S = Snap ring metal

SSS : Stainless steel snap ring

CO = Commercial steel ring

COP = Commercial plastic ring

RP = Ronningen-Petter snap ring

RPP= Ronningen-Petter plastic ring

RPF = Ronningen-Petter flange
How To Install a Bag Properly

Locate Your Sales Representative
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Felt Filter Bags
a =

Him SFECJALIBTS. acc

Standard Felt Filter Bags] Polyweld® Fiber Bags |

Extended Life Filter Bags (POEX/PEEX) | MAX PONG Filter Bags

Polymicro Mi¢ro6ber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOSFilter Bags | BOS Gradient Filter Elements | BOS MAX Filter Bags

Mesh Filter Bags

FELT FILTER BAGS

Polyweld®  Filter Bags

FSl's Polyweld®  filter bags hold a distinct advantage over all types of needle-sewn bags.The welded

seams completely eliminate the possibility of unfiltered liquid bypass occurring due to needle holes.

The result is a tighter seam, higher bag efficiencies and improved finish product yields. In addition,

the fused edges of our PolyWeld bag provide a fiber-free finish and virtually eliminate unwanted

Fiber migration.Since the PolyWeld bag is not constructed with thread,the possibility of silicone

contamination from this source is also removed. FSl's PolyWeld filter bags are available in standard

and extended life polypropylene felt, and standard and extended life polyester felt.

Features

Welded construction of bags completely eliminates unaltered liquid bypass from occurring

due to needle holes

a s

Available in standard polypropylene, polyester and extended life felt for broad range

of product compatibi l i ty

Glazed finish eliminates fiber migration for clearer results

PolyLoc®  ring creates a hermetic seal that prevents liquid bypass

and produces clearer results

*

In

9

Polypropylene isFDA food grade compliant to government standards

FDA Compliant Polyesterfelt is available (non-standard)

Silicone free to eliminate cratering for improved surface results

Available from stock for quick delivery



Fsl

www.Fsifilters.com
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Specifications
Available Materials

Polypropylene, Polyester Standard

and FDA Compliant Polyester

Maximum Operating Temperature

Polypropylene:200-220°  F (93-104°  C)

Polyester:275-325°F (135-162°  C)

Polypropylene and Polyester

Extended Life

tixuenrsrncsslnsrs nu*

at

FELT FILTER BAGS

Micron Rating

Type of Filter

Slze

Cover

Material

Seamless-Absolute Rated

Mesh Filter Bags

Polymicro Microfiber Fiber Bags

Felt Filter Bags

BOS Filter Bags | BOS Gradient Filter Elements | BOS MAX Filter Bags

POMF Filter Bags

Standard Felt Filter Bagsl Polyweld" Fiber Bags Q

Extended Life Fiber Bags (POEX/PEEX) | MAX PONG Filter Bags

P = Polypropylene PolyLoc@

PE = Polyester PolyLoc®

P = Plain (no cover)

Standard:
PONG = Polypropylene
PENG = Polyester

See specifications

B = Flyer Bag

1 , 2

See specifications

Extended Life:

POEX = Polypropylene

PEEX = Polyester

4

4

4Suggested Differential Pressure

35 PSIG maximum _- dirty

10-15 PSIG optimum change out

Micron Rating

BPONG= 1,3,5,10,25,50,100

BPENG : 1,3, 5, 10, 2s,75, 100,200

BPOEX = 5, 10,25,50 100

BPEEX 1,s, 10,25,50, 100
Suf'Ex WE = Welded Seam Construction

F = FDA Compliant Polyester
Sizes

#1:7"x 16"(17.78 cm x 40.65 cm)

#2:7"x 32"(17.8 cm x 81 .3 cm)

Plastic PolyLoc° Rings

Welded Seam Construction

How To Install a Bag Properly

8 Locate Your Sales Representative

l im
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4

UIJ'El !¥311445l5. vs:

Felt Filter Bags

Standard FeltFilterBags | Polyweld®  FilterBags |

Extended Life Filter Bags (POEXIPEEX) | MAX PONG Filter Bags

Polymicro Microfiber FilterBags

POMF Filter Bags

Seamless-Absolute Rated

BOS Filter Bags | BOS Gradient Filter Elements | BOS MAX Filter Bags

Mesh Filter Bags

FELT FILTER BAGS

Extended Life Filter Bags (POEX/PEEX)

The Extended Life tilter bags (POEX and PEEX) provide outstanding performance on many

types of contaminants such as gels, particles with wide ranges of sizes, and particles with

various irregular shapes.The coarse, pre-filtering layer is designed to provide long service life,

capturing a large amount of contaminants without excess surface Ioading.The POEX has been

field-proven to hold up to twice the amount of contaminants as a standard felt bag, reducing

waste volume and bag changes. TheExtended Life filter bag is ideal for automotive coatings,

chemicals, resins, edible oils and other fluid applications.

S8¢=\=¢' - p o e t F H W B M

- nae): Mr fdbse up?
Features

* Excellent riltration on many contaminants - gels, particles with wide range of sizes

and particles with irregular shapes

4

4

A coarse inner layer graded pore structure, greater depth thanstandard bags provides

excellent filtration performance

Available in polyester (PEEX) and polypropylene (POEX)

Twice the standard dirt-holding capacity of traditional felt bags to provide longer service life,

fewer change-outs and reduced waste

Polypropylene bags are FDA compliant

Micron rating for polypropylene 5-100; polyester 1-100

* PolyWeld®  seam construction with hermetically sealing PolyLocw ring eliminates

liquid bypass

* Glazed knish eliminates unwanted fiber migration
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Felt Filter Bags

ill fl swclAus1u:w

Standard Felt Filter Bags | Polyweld®  Fllter Bags|

ExtendedLlfe Filter Bags (POEXIPEEX) | MAX PONG Filter Bags

Polymicro Microfiber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS Fllter Bags | BOS Gradient Filter Elements ] BOS MAX Filter Bags

Mesh Filter Bags

FELT FILTER BAGS

Spedflcations
Available Materials

Polypropylene

Polyester
B = Filter BagType of Filter

Material
Maximum Operating Temperature

Polypropylene:200-220" F (93-104°  C)

Polyester;275-325°  F (135-162°  C)

PEEX = Polyester

extended life felt

POEX = Polypropylene

extended life felt

* Suggested Differential Pressure Micron Rating See specifications
35 PSIG maximum - dirty

10~15 PSIG optimum change out Cover

See speci19cations

P = Plain

Micron Rating Size 1,2
PEEX= 1,5. 10, 25,s0, 1 of

poEt 5, 10,25,50, 100 Ring P = Polypropylene

PolyLoc°

PE = Polyester

PolyLoc®

S = Steel Ring*

Sizes

#1:7"x 16"(17.78 cm x 40.65 cm)

#2:7"x 32" (17.8 cm x81.3 cm)
Suffix WE = Welded Seam Construction

IPlastic PolyLoc° Rings

Welded Seam Construction AVAILABLE WITH SEWN SEAMS ONLY

D How To Install a Bag Properly

Locate Your Sales Representative

I
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Felt Filter Bags

ruxmwauwsmwr

Standard Felt Filter Bags | Polyweld®  Filter Bags|

Extended Life Filter Bags (POEX/PEEX) | MAX PONG Filter Bags

Polymicro Microfiber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS Filter Bags | BOS Gradient Filter Elements I BOS MAX FilterBags

Mesh Flyer Bags

FELT FILTER BAGS

MAX PONG

The PONGHeavyDuty Extended Life jilter bag (MAX PONG) is the leader in high-efhciency, low-cost

Filtration. Its seamless micro-hber graded density cartridge insert removes trace oils that frequently

occur in process fluids, and provides up to four times the dirt-holding capacity of conventional

polypropylene bags. Combined with its welded seam felt cover and PolyLoc@ ring for elimination

of unfiltered bypass, it becomes the perfect choice for uses where longer-lasting, high-efliciency

filter bags are needed.TheMAXPONG Heavy Duty Extended Life filter bag is ideal for continuous

flow applications such as e-coat and phosphate baths, and batch applications including oils, edible

oils and syrups, or any final or polishing filter requirements.

Features

High-efficiency, low~costiikration is ideal forcontinuous flow applications

Weldedseamconstructioneliminatesunfiltered bypass due to needleholes

Large dirt-holdingcapacity and lower pressuredropprovide long servicelife

Adsorbs smaller particles and filters wide rangeof particle sizes

Pure polypropylenemicrofiber insert contains nosizing, bonding adhesive,resin,

lubricant,silicone or antistaticchemicals

FDA compliant to meet food grade government'star\dards

PolyLoc°" ring creates hermetic seal to prevent liquid bypass

la
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Specifications

Available Materials

#1 : 7"x 16' (17.78 cm x40.64 cm)

#2:7"x 32" (17.78 cm x 80 cm)

Suggested Dlfferential Pressure

35 PSIG maximum -  d i r t y

10-15 PSIG optimum change out

Polypropylene:200-220°  F (93-104°  C)

Maximum Operating Temperature

Micron Rating

Sizes

1,5,10,25,50,100

Polypropylene litter bag with
100% polypropylene rigid insert

Fisnsn svucwJsls TNC

*

*
e
1
a
i
K
¢
4
l
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: Micron Rating
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FELT FILTER BAGS

Type of Filter

Prefix

Ring

Suffix

Material

Size

Seamless-Absolute Rated

Felt Filter Bags

Mesh Filter Bags

Polymicro Microfiber Filter Bags

Standard Felt Filter Bags | Polyweld® Filter Bags |

Extended Life Filter Bags (POEX/PEEX) | MAX PONG Filter Bags

POMF Filter Bags

BOS Filter Bags | BOS Gradlent Filter Elements l BOS MAX Filter Bags

P = PolyLoc®

WE = Welded Seam Construction

PONG= Polypropylene non-inserted felt

See specifications

B = Filter Bag

MAX = Maximum Life

1,2

Plastic PolyLoc@ Rings

Welded Seam Construction

C) How To Install a Bag Properly

Locate Your Sales Representative
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Felt Fiber Bags

riuuu srec:Ansrs.n-'é

Standard Felt Filter Bags 1 Polyweld° Filter Bags 1

Extended Life Filter Bags (POEX/PEEX)l MAX PONG Filter Bags

Polymicro Microfiber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS Filter Bags1BOS Gradient Filter Elements | BOS MAX Filter Bags

Mesh Fiber Bags

POLYMICRO MICROFIBER FILTER BAGS

POMF Filter Bags

The Polymicro microfiber filter bag (POMF) provides outstanding performance for applications

requiring higher filtration efliciency.The POMF contains three layers: a pre-Nltering layer that

removes coarse debris;the primary Iayen composed of micro pores (for efficient particle retention);

and an outer cover that prevents fiber migration.The Finish-free fibers are non-foaming,which is

ideal for food, beverage, water, chemical and coating applications.

Features

Proprietary polypropylene, triple-layer construction adsorbs hydrocarbons from air, gas and

aqueous streams for clearer results

Outer cover prevents fiber migration to reduce waste

Non-foaming microfiber offers product cleanliness, high performance and longer service life

High void volume means longer service life, higher contaminant loading and reduced

waste loads

Easy change-out reduces down time

PolyLoc®  ring creates a hermetic seal within a vessel housing to prevent liquid bypass

POMF lA, PA, 10A and 25A bags are made from FDA-compliant materials

POMF1A,2A, 10A &25A areavailable with NSF Standard 61 Certification

Available in stock for quick, one-week delivery

I
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Felt Filter Bags

ITL11sn SPECIALISTS.  ac

Standard FeltFilterBagsl Polyweld° Filter Bags |

Extended Life FakerBags (POEX/PEEX) | MAX PONG Filter Bags

Polymicro Mlcroiber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS FilterBagel BOS GradientFilter Elements| BOS MAX Filter Bags

Mesh Filter Bags

Specifications

POMF1A, pA, loA &zs
POLYMICRO MICROFIBER FILTER BAGSAvailable with NSF Standard

61 Certification

poMp IA,PA, loA and IsA

Suggested Differential Pressure

35 PSIG maximum .-_ dirty

10-15 PSIG optimum change out

MicronRating

Maximum Operating Temperature
160°F (93°  C)

Available Materials

Polypropylene microfiber

Auto Construction

(Seams on Inside)

Bags are madefrom FDA-compliant

materials (OA bagsalso include an

additional layer of oil removing material)
|
I
l
Q
4
I
s
g |

I
I
4
I
1 •
a
l
\
s

9
4
a
x
I
s
8
I
I
i
| ls Rang
1
I
I
|
l
1
*
4
i
r
¢

\
I
I
D

Size

Type of Filter

Cover

Micron Rating

Maternal

P = PolyLoc°
S = Snap fit metal
RPP = Ronningen-Petter plastic ring
CO = Commercial steel ring
COP= Commercial plastic ring
RP = Ronningen-Petter snap Ht

See specifications

Plain

POMF = Polypropylenemicrofiber

B= Filter Bag

1,2,3,4
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1A:1 micron

2A:2 micron

10A: 10 micron

25A:25 micron

50A: 50 micron

90A~90 micron

120A: 120 micron

OA: Special purpose 25 micron

(includes an additional layer of

oil removing material)

Sizes

' I

. Type of Filter, Materlal, Micron Ratlng, Slze and Ring nomenclature same 1
: for NSF 61 Certified bags. SeeAbove. ;

Suffix

Cover

61 : NSF 61 Certified

PP = Special NSF Construction

#1 : 7"dia.x 16"|ong,65 GPM

#2:7"dia.x 32"|ong,125 GPM

#3:4"dia.x 8.25"|ong, 20 GPM

#4:4"dla.x 14"|ong,35 GPM

Available Rings

(Seechart on right for all

available rings) o How To Install a Bag Properly

•

Locate YourSales Representative
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Felt Filter Bags
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lim: SPEClALISIS.Il'iC

Standard Felt Filter Bagsl Polyweld° " Filter Bags|

Extended Life Filter Bags (POEX/PEEX) | MAX PONG Fllter Bags

Polymkro Microfiber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS Filter Bags | BOS Gradient Filter Elements | BOS MAX Filter Bags

Mesh Filter Bags

SEAMLESS-ABSOLUTE RATED

BOS Filter Bags

The BOS hater bag is a Polymicro seamless filter bag, constructed entirely without seams.

This unique material composition allows for a higher efficiency,with graded pore-size distribution

creating absolute filtration. Tltermally bonded microfibers create a seamless filter bag that has high

tensile strength, providing superior resistance to channeling, unloading, bypass and other forms

of traditional leakage that result from pulsating water.

The benefit of using this advancedfilter bag is precise particle retention. The BOS hater bag

is an ideal product for use in a wide variety of high-purlty applications, where absolute filtration

is required.

Features
Seamless construction offers unequalled berleiit of eliminating fluid bypass

Absolve rated (98%)3-100 microns for highest efficiency and consistent quality

Microfiber-graded pore design provides lower initial pressure drop

Thermally-bonded microfibers contain no sizing, bonding adhesive, resin or silicone

FDA compliant

Can be incinerated for easy disposal

Available with NSF Standard 61 Certification

ill
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Felt Filter Bags
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Standard Felt Filter Bags | Polyweld® Filter Bags |

Extended Life Filter Bags (POEX/PEEX) I MAX PONG Fllter Bags

Polymkro Mi¢roflber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS Filter Bags | BOS Gradient Filter Elements | BOS MAX Filter Bags

Mesh Filter Bags

SEAMLESS-ABSOLUTE RATED
Specifications

Available Materials

Polypropylene

Seamless Construction

Maximum Operating Temperature

Code l
I

Micron Rating

BOS = Polymicro seamless

See specifications
160°F(71°C)

Cover PM = Polypropylene
ISuggested Differential Pressure

35 PSIGmaximum - dirty

10-15 PSIG optimum change out

I
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Size t,2

Absolute (98%) Mlcron Ratlng Rlng P = Polypropylene PolyLoc®

3,5,10,25.35,50,75, 100

Sizes

#1:7"x 16"(17.8 cm X40.65 cm)

#2:7"x 32"(17.8 cm x 81 .3 cm)

Code BOS = Polymicro seamless

Micron Rating See speci6cations
Plastic PolyLoc° Rings

Available with NSF Standard 61

Certification

Cover PP = Special NSF Construction

Size 2

Ring

Suffix

P = Polypropylene PolyLoc@'

61 = NSF 61 Certified

How To Install a Bag ProperlyB
Locate Your Sales Representative
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Felt Filter Bags
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Standard FeltFilter Bagel Polyweld®Filter Bags |

Extended Life Filter Bags (POEX/PEEX)| MAX PONG Filter Bags

Polymlcro Microfiber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS Filter Bags I BOS Gradient Filter Element|BOSMAX Filter Bags

Mesh Filter Bags

SEAMLESS-ABSOLUTE RATED
BOS Gradient Filter Elements

BOS Gradient Filter element is the first of its kind, with seamless design and true gradient density.

This absolute rated element provides users with the depth of a cartridge aNd the convenience

of a bag.This 100% polypropylene microfiber product adsorbs up to 16 times its own weight in

hydrocarbons (oils) and will last up to 18 times the life of other products (depending on particle

distribution and application).

Features/Benetits

Gradient Density provides:

Up to 18 times extended lifecompared to other products, dependentupon particle

distribution and application

Longer life means fewer bag changes which results in lower labor costs and less loss of product

Not compressible in operation providing greater dirt holding capacity

Designed for typical broad particle distribution applications,

Will allow more efficient filtration (lower micron) without sacrificing product life

Polypropylene Microfiber Material

- Adsorbs up to 16 times its own weight in hydrocarbons (oils)

- Inventory reduction. Eliminates need for stocking "oil"bags

Thermallybonded,with no lubricants or surface active agents

Available with NSF Standard 61 Certification

Fits existing FSI standard basket

No retrofit costs

I



FSI

www.fsifilters.c:om
1-800-348-3205

*
Felt Filter Bags

FILIEII sncnnus1s.u°r:

Standard Felt Filter Bags | Polyweld®  Filter Bags |

Extended Life Filter Bags (POEX/PEEX) | MAX PONG Filter Bags

Polymiao Microfiber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS Filter Bags| BOS Gradient Filter Element |BOSMAXFllter Bags

Mesh Filter Bags

SEAMLESS-ABSOLUTE RATED
Specifications

Avallable Materials

Polypropylene Microfiber

Code BOS = Seamless PolypropyleneSeamless Construction

Maximum Dperating Temperature G = Gradient
160"F(71°C)

Type of Filter

Micron Rating
Suggested Differential Pressure

See specifications

20 PSIG maximum - dirty

10-15 PSIG optimum change out
Cover PM = Polypropylene

Absolute (98%) Micron Rating
Size 2

3,5,10,25,50,751100,125
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Sizes

#2:7"X 32"(17.8cm X 81.32 cm)

4 Code BOS = Seamless PolypropyleneTherma y Bonded Ring

Available with NSF Standard 61

Certification Type of Filter

Micron Rating

G = Gradient

Cover

See specifications

PP = Special NSF Construction

Size 2

Rlng

Suffix

P = Polypropylene

G61 = NSF 61 certified

How To Install a Bag Properly

Locate Your Sales Representative
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Felt Filter Bags
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Standard Felt Filter Bags | Polyweld®  Filter Bags l

ExtendedLifeFilter Bags (POEX/PEEX) | MAX PONG Filter Bags

Polymicro Microfiber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS Filter Bags | BOS Gradient FilterElements | BOS MAX Filter Bags

Mesh Filter Bags

SEAMLESS-ABSOLUTE RATED

BOS MAX Filter

The innovative BOS MAX heavy duty seamless filter bags have an advanced design that provides

extended life and increased efficiency with a greater depth Filtration than conventional filter bags.

It provides all of the benefits of the standard Bog alter bag with a semi-rigid microfiber insert that

increases the dirt holding capacity of the filter while providing the absolute filtration of the

BOS filter bag.

Features

BOS MAX Heavy Duty Extended Life Bags contain a semi-rigid, microfiber cartridge

insert for up to four times the life of standard BOS bags and are ideal for high-purity applications

Absolute rated 3-100 microns for high efficiency and consistent quality

Thermally-bonded microfibers contain no sizing, bonding adhesive, resin or silicone

Contaminant free to eliminate craters providing better surface results

PolyLoc®  ring creates hermetic seal within a vessel housing toprevent liquid bypass
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Specifications

#1:7"x 16"(17.8 cm x40.65 cm)

#2:7"X 32" (17.8 cm X 81 .3 cm)

Absolute (98%) Micron Rating

3,5,10,25,35,50,75,100

Sizes

35 PSIG maximum ._ dirty

10-15 PSIG optimum change out

Suggested Differential Pressure

Maxlmum Operating Temperature

160°  F (71 °  C)

Available Materials

Seamless Construction

Polypropylene

rue s.n=¢~

¢

SEAMLESS-ABSOLUTE RATED

Size

Cover

Sufi!

Ring

Micron Rating

Code

Mesh Filter Bags

Seamless-Absolute Rated

Polymicro Microfiber Filter Bags

Felt Filter Bags

BOS Filter Bagsl BOS Gradient Filter Elements | BOS MAX Filter Bags

POMF Filter Bags

Standard Felt Filter Bags | Polyweld@ Filter Bags |

Extended Life Filter Bags (POEX/PEEX) | MAX PONG Filter Bags

MAX = Maximum life

P = Polypropylene PolyLoc®

BOS = Polymicro seamless

See specifications

PM = Polypropylene

1,2

41 Plastic PolyLoc¢' Rings

G How To Install a Bag Properly

Locate Your Sales Representative
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Felt Fllter Bags

I
Fl..1EIL SPECIALISTS mc

[FsI\' Standard Felt Filter Bagsl Polyweld®  Filter Bags|

Extended Life Filter Bags (POEX/PEEX) | MAX PONGFilter Bags

Polymicro Microfiber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS Filter Bagsl BOS Gradient FilterElements | BOS MAX Filter Bags

Mesh Filter Bags

MESH FILTER BAGS

All FSI mesh bags are constructed using a woven or knitted fabric.Whether your particular

environment requires a single filament mesh that provides excellent strength with no fiber

migration, or a woven multi-strand mesh designed for economical filtration bags,we have your

needs covered.The yarn in all of our mesh filter bags is abrasion resistant, compatible

with a broad range of chemicals, unaffected by metal fatigue or corrosion, and boasts high

tensile strength.

Features

*

*

9

9

Monofilament Mesh isa woven fabric
where each thread is a single filament,
boasting excellent strength withno
fiber migration.

*

Available in nylon monofilament, polyester multifilament and polypropylene monofilament

offering broad range of chemical compatibility and price ranges

Monofilament mesh bags provide extra strength and abrasionresistance

Precision mesh materials produce predictableresults forconsistent performance

Offered in standard and custom sizes to provide a perfect fit for standard and

unique applications

Offered in micron ratings 1-1500 with plastic and metal rings for versatility

Silicone free to prevent cratering for a better surfacefinish

Mutitilament Mesh is a woven fabric
where each strand consists of many
smaller diameterthreads.

O
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Specifications

a

*

Available Materials

Nylon Monofilament

polyester Multifilament

Polypropylene Monofilament

Micron Rating

Slzes

NMO = 1,5, 10,25,35,45,55,65,75,100,

125, 150, 175, 200, 250,400, 600, 800, 1200

PEM : 75. 100, 125, 150, 200, 250, 400,

800, 1500

PMO = 100, 150, 200, 250, 300, 600, 800

#1 :7"x 16"(17.78 cm x 40.65 cm)

#2:7"x32"(17.78 cm x 80 cm)

#3:4"x 8 1/4"(10.16 cm x 20.96 cm)

#4:4"x 14"(10.16 cm x 35 cm)

#5:6 7/8"x 34"(17.46 cm x 86.36 cm)

#626 7/8"x 16 1/2"(17.46 cm x41 .91 cm)

#7:5 1/2"x 16"(13.97 cm x 40.64 cm)

#8:5 1/2"x 22"(13.97 cm X 55.88 cm)

#9:5 1/2"x 33"(13.97 cm X 83.82 cm)

5GP:5 Gallon Pail (19L1

12X1 BD: 12"x 18" Drawstring

(30.48 cm x43.2 cm)

18X24D: 18"x 24" Drawstring

(45 cm x 60.96 cm)

18X28D: 18"x28" Drawstring

(45 cm x 71 .12 cm)

r8f.ruz SFEICIALISTS Inc

1

FILTER BAGS

Type of Filter

Materlal

Cover

Micron Rating

Size

Ring

Suffix

Felt Filter Bags

Polymicro Wcroiber Filter Bags

Seamless-Absolute Rated

Standard Felt Filter Bags | Polyweld® Filter Bags |

Extended Life Filter Bags (POEX/PEEX) | MAX PONG Filter Bags

POMF Filter Bags

BOS Filter Bags | BOS Gradient Filter Elements [ BOS MAX Filter Bags

Mesh Filter Bags

B = Filter Bag

NMO = Mesh, Nylon monofilament
PEM : Mesh, Polyester multifilament
PMO= Mesh, Polypropylene monofilament

See specifications

1,2,3,4,S,6,7,8,9
GP (5 Gallon Pail)

12x18D, 18x24D, 18x28D (D = Draw-string)

P = Plain (no cover)

P = Polypropylene PolyLoc®

PE = Polyester PolyLoc®

C = Cuno

N = Nylon PolyLoc®

S = Snap Nr metal

SSS = Stainless steel snap Nr

CO : Commercial steel ring

COP = Commercial plastic ring

WE= WeldedSeam Construction (available on sizes &4 NMO only)
A = AutoConstruction
LOOPS = Loops
C= Cotton Handle
N = Nylon Handle
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How To Install a Bag Properly

g Locate Your Sales Representative
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FSI

iiin5 : . fNylon Hamm

Spedtic Gravity 1.55 1.38 2.56 1 .14 1.14 0.9

Tensile Strength 44-109 64-124 200-215 58-128 58-128 50-85

Abrasion & Flex Fair Very Good Poor Excellent Very Good Very Good

Weak Acids Poor Very Good Excellent Fair Fair Excellent

Strong Acids Poor Good Good Poor Poor Excellent

Weak Alkali Excellent Good Fair Excellent Excellent Excellent

Strong Alkali Excellent Poor Poor Excellent Excellent Excellent

Solvents Good Good Excellent Good Good Fair

Temperature [F ) zoo- 240° 275-325' 500-600) 275 .. 300° 400 -45o° 200 . 220'

I 1 a 4. XM au.

Surface Area Per Bag (ft2/m2) 2,0/0.1 g 4.4/0.41 005/0.05 1 .0/0.9 2.0/0.19 5.3/0.49

Volume Per Bag (gal*/liter) 2.1/7.9 4.6/17 .3 0.37/1 .4 0.67/2.5 2.1/7.9 5.5/0.51

Bag Diameter (inch/cm) 7.0/17.8 7.0/17.8 4.0/10.2 4.0/10.2 6.0/15.2 9.25/23.5

Bag Length (inch/cm) 16/40.65 32.0/81 .3 8.25/20.9 14.0/35.5 22/55.9 32/81 .3

FSI Filter Vessel Model Number FSPN-40
CBFP-11

FSPN-85

FSPN-250
CBFP-12

and all
multi-hole

vessels

FSPN-20
BFN-13

FSPN-35
BFN-14

x10oB XL234

www.fsifilters.com
1-800-348-3205

Felt Fllter Bags

FIIJEII SPECIAIJSTS INC

Standard Felt Filter Bags l Polyweld®  Filter Bags[

Extended Life Filter Bags (POEX/PEEX) l MAX PONG Fllter Bags

Polymicro Microfiber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS Filter Bags | BOS Gradient Filter Elements I BOS MAX Filter Bags

Mesh Filter Bags

Filter Fabric Qualities

Filter Bag Data



Material Used Micron Rating Flow Rate (GPM)

Felt 1 &3 80 GPM/#2 BAG

Felt THRU 200 120 GPM/#2 BAG

Mesh 1,3,58100 100 GPM/#2 BAG

Mesh 25THRU 100 125 GPM/#2 BAG

Mesh 150THRU 800 150 GPM/#2 BAG

Microfiber 1A arld2A 60 GPM/#2 BAG

Microfiber 10A, 25A 90A & 0A 80 GPM/#2 BAG

Nylon Felt

Polypropylene Felt

Teflon° Felt

High
Temperature

Felt

Polypropylene

Nylon

Polypropylene

Micro19ber

Monofilament
Mesh

Monofilament
Mesh 7H'H'I1:1'Ii1 I|

Polyester Multifilament
Mesh I I l

ea eaBH B a eQMg,is '8P N g §

www.Fsifilfers
1-800-348-3205

Felt Filter Bags

I
mm SPECTALISTS.INC

[FsIII Standard Felt Filter Bags | Polyweld@ Filter Bags |

Extended Life Filter Bags (POEX/PEEX) I MM PONG Filter Bags

Polymicro Microfiber Filter Bags

POMF Filter Bags

Seamless-Absolute Rated

BOS Filter Bags | Bos Gradient Filter Elements | BOS MAX Filter Bags

Mesh Filter Bags

Flow Rates of Filter Bags

In most filtration applications, fluid viscosities do not exceed
50cps. Using the following Flow Rates Per #2 Size Bag as a
guide, the suggested flow rates should result in a
CLEAN Pressure Drop under 2 PSID

Micron Rating 84 Availability

Mlcton Availability

Polyester Felt Felt

1_



TAB #5

INSTALLATION, OPERATION &
MAINTENANCE MANUAL
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1
iLABEL FORMAT

A. Hazard Alert Word

B. Hazard anti Consequence Statement

c. Instruction Statement

A.-9 |

This manual has been prepared for the

safe installation,operation,and

maintenance of FSI pressure vessels.

Warning labels have been reprinted in

this manual. The application of warning

labels to vessels is based upon vessel

type and adequatespace to affix labels.

Warning labels are not a substi-

tute for reading and understand-

ing this manual.
B.-o

improper use of this vessel can cause

serious injury, blindness or death.

PROTECTIVE CLOTHING

Before operating this vessel,operator

should wear protective clothing

including protective gloves and face

shield.If handling hot liquids, operator

should wear heat-resistantclothing

such as Nom ex garments to prevent

possible burning or scalding. Refer to

MaterialSafety DataSheet (MSDS) for

specific instructions for handling the

liquid as supplied by the manufacturer

of the material.

C.-9

Read the vessel ASME code plate,

warning labels and this instruction

manual for the installation, operation

and maintenance of filter vessels

before installation and operation.

All labels must be replaced when legibility

is lost or visibility is blocked. Labels have

a part number in the lower right hand

corner for reordering.



PLACEMENTOF MANUAL FOR THE
INSTALLATION, OPERATION AND
MAINTENANCE OF FILTER VESSELS

Mounting
Plt. Hole
Diameter

Anchor
Thread

Diameter

American Standard Plane Washer Embed-
ment

Minimum
Pullout

ID OD THK

17/32 in

13.4 mm
3/8
9.5

7/16

11

1

25.4

.10

2.5

3
76

4000 lb
1814 kg

1 in
25.4 mm

1/2
12.7

9/16
14.3

1 -3/8
34.9

.13
3.3

4
101

7500 lb
3402 kg

INSTALLATION 4 4 * * * l a * 0 * av if * 4 * * 4 4 * * 4 4 9 * 4 9 4 as a * n 1 8
6
*

as

•

*
o

[ivlowmo VESSEL EXISTING CONCRETE FLOOR

For vessels placed on existing floors,

use the following or an equivalent:

Red 1 - Chem-threaded anchor rod

Red 1 » Chem capsules

A. Mount vessel securely to a skid and

move skid with fork lim,

B. Vessel can be lifted by means of a

multi-legged sling chain with a safety

hook attached to the end of each

leg.Auach the hook of each leg lo

an eye rut and space legs around

vessel equally. See Figure 1)

Refer to manufacturer's literature for

part number and installation

instructions.

ITS RamsetJRed Head

U.S. 12 & Liberty Trail

Michigan City, IN 46380

Phone Number: (219) 874-4217

Fax Number: (21 g) B74-7035

Two-legged sling

for vessels with 2

or 4 eye ruts.

For vessel weight, check the bill of lading.

The end user is to locate one manual

for the installation, operation, and

maintenance of filter vessels on each

vessel at final installation so it is visible

and accessible to an operator.
FIGURE 1

I
l

All vesselsmustbe properly bolted to

the floor before moving the Iid.This

will assure vessel stability and prevent

tipping.

42

NEW FLOOR CONSTRUCTION

VESSEL LEG

cx2
Three-legged sling

equally spaced for

vessels with 3

eye ruts, and 5 or

more eye ruts.Ty/ Never use lid

support (Davit)

arm to lift vessel.
4000 RS
CONCRETE 3XB

MOUNTING

3



FS3500, 3000. 2500, 30021

FSP 4000

Viton"

lP1P1NG

{REfErVALVE

The piping material used should be the

same as the base material of the vessel.

It should have a rating equal to or

greater than the pressure and

temperature rating of the vessel.

INSTALLATION ¢ @ $ ¢ ¢ * 9 ¢ I ' 1 § i ¥ $ § 1 9 ¢ 8 9 § ¢ ! l 8 0 1 1 1 1 9 1 5 8 9 8
*

*

4

•

4

•

Note: The operating temperature of a

gasket material changes with respect to

the fluid temperature and chemical

concentration.

LA8EL FORMAT

Each FSI gasket is labeled to show the

vessel type it will fit and the gasket

material.It is the responsibility or the end user to

protect system components, such as

the FSI Filter from being over

pressurizea.This can be achieved by

installing a system relief valve.

EXAMPLE:

VESSELTYPE -o

"3A53GE TEMPERATURE
I GAUGE, AND VENT VALVE
PRESSURE

GASKET
MATERIAL *

SPECIAL INSTRUCTION LABELS

Gaslet Installed with lips L; 1 E

toward center of vessel. in

FSl does not supply the vessel pressure

gauge, temperature gauge, or the vent

valve. It is the responsibility of the end

user Lo obtain, install and maintain the

proper gauge, indicating vessel

temperature and internal vessel

pressure. (Refer to Figure 2, Page 5)

Use only FSI approved gaskets.

HECK

It is advisable to hydro-statically test this

vessel with water to determine Ir there

are any leaks in the system.

Should there be any questions or if

assistance is needed in the installation,

operation or maintenance of this

vessel, please contact the Engineering

Department, Filter Specialists, Inc.,

RO. Box 735, Michigan City, IN 46360.

Phone: 800-348-3205

Fax: (219) 877-0639

Vigor" is a regtslered trademark of Dumont Dow Eiastnmers

GASKET

SYSTEM C

_



MODEL no.

LIFT
CYLI N DER
ASSEMBLY
PART N O,

HYDRAULIC
PUMP PART

no,

HYDRAULIC
HOSE PART

no .

HYDRAUUC
CYLINDER
PART no.

LOCK NUT
LOCK NUT

wiTH NYLON
INSERT

2528500 19982 2s220 26222 3/4 BORE x 3
STK # 25010

v4.28
# 25115

v4.ze
# 25116

4000-5000 402184 26221 26222 1-we BORE x 3
STK # 26218

3lB-24
# 25117

3/B-24
# 25318

5500 and up 404342 26221 26222 13/8 BORE x 3
STK # 2B2D9

# 25117 # 25115

FIGURE 2 ween
:9

LID LOCKED POSITION

LID UNLOCKED POSITIONTYPICAL VESSEL
NCT1O SCALE o

9

0

's

<9
8G

6 _4
»

<9 a19 MANUAL LIFT
ASSEMBLY

\
o

HYDRAULIC LIFT ASSEMBLY

,

/.
!f

,

@

8
I..-~I

1 Eye Nut 11 Lock Nut

2 Lid Restraining Bolts 12 Ham! Pump

3 Lid 13 Hose

4 Pump Hose End 14 Support Blocks Davit Arm

5 Pump Release Valve 15 Harmztle

8 Pump Handle 16 Snug

7 Safety Pm 17 Vent

B Vessel Body 18 Culler Plato

g Spring
19 flow Control Valve in Cylinder End Cap

10 lam Nut

MAINTENANCE 9 4 4 » » » 4 l 4 4 1 1 4 9 4 4 1 4 4 1 5 4 4 4 4 4 4 4 4 ¢ n 4 4 r & a ¢ » 4 » a 4 4 » ¢ » s » ¢ » 4 ¢ » » » »+

tmAnu31i1rH» 'i£; 5§?E.-
Refer to Figure 2

adjusting the flow control valve

mounted in the cylinder end cap. Adjust

speed so that the lid comes down

slowly, (Item 19, Figure 2)
This device consists of a threaded

stud (Item 16) welded to the lid and

an internally threaded crank handle

(Item 15).

C.There are two (2) nuts attached to

the end of the cylinder rod.The first

is jam nut (GR5) (Item 10) and the

second is a lock nut with a nylon

insert (Item 11). If item 11 is removed,

it must be replaced with a new one

to keep it from vibrating loose.

*Threaded stud must be welded by an

authorized ASME code weld facility.

The vessel must be re-inspected after

welding by an authorized inspector
A. Keep threads clean and well

lubricated with a Iubrieant

acceptable for the customer's

application.

D. On the lift cylinder assemblies, the

l id lowering rate can be set by

TABLE 1 REPLACEMENT PART LIST FOR UD-LIFTING DEVICE

B. Threads should be inspected

periodically for wear and tear.

Should the wear become excessive,

parts should be replaced with

authorized FSI parts.

CRANK HANDLE P/N 26004

Specify carbon steel OR stainless

steel vessel

*THREAD STUD - P/N 20521

Specify carbon steel GR stainless

steel vessel

C. Lubricate the support and swivel

blocks (Item 14) of the Davit Arm

which supports the lid when

gp3ned_

HYDRAULIC UFTING DEVlCE:

Refer to Figure 2

FSI offers three basic lid lifting

cylinder assemblies. See Table 1 for

replacement parts,

A. Maintain the hydraulic reservoir in

the dump (Item 12) with hydraulic

num, Refer to the manufacturer's

maintenance literature (See Pages

6-7).The pump relief valve is

factory set to prevent excess

pressure (1800 PSI).

B. Check the hydraulic hoses (hem

13) periodically for tears, abrasion

and kinks. Replace if needed.

5
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When hoses, cylinders and other

components are connected to build a

system, air will be trapped in the system.

To function properly the air in the

system must be removed. However, the

hand pump does require air in the

reservoir to prevent a vacuum. If the

pump reservoir is totally filled and the

vent cap is closed tight, the vacuum

created will prevent oil flow out of the

pump. Fill reservoirs only to level

indicated on the pump end cap.

4. Pump can be operated from horizontal or

vertical (as long as hose end is down).

fn
z
M

PUMP IN
VERTICAL
position

PUMP IN
HORIZONTAL
POSITION

1. After all system components are

connected to the hand pump, check pump

reservoir of! level. Fill to the indicator

mark on the pump end cap, Replace end

cap and tighten (not in vent position).

2. Place hand pump in a place where it will

be higher than the hydraulic cylinder. Lay

the hydraulic cylinder on its side with the

couplers facing up.

3. Close the pump release valve (finger

tight). Operate the pump to advance and

retract the cylinder plunger three or four

times.

4. Open pump release valve toretract the

cylinder plunger.Check pump oil level.

Add oil as necessary to restore correct

level in the reservoir.

E7lE"!IQc

MAINTENANCE

*ln-
CLOSE

ADVANCE

To check oil level in pump, open pump

release valve to allow cylinder (if connected)

to return to pump. Remove fill cap. Add

ENERPAC hydraulicoil until levelwith mark

on rearcap, DO NOT overfill. To function

properly allhand pumps require air in the

reservoir. Ir oil level is too high, the pump

will not operate. ll hydraulic system is used

under extremelydirtyconditions, frequently

drainpumpcompletely.Refill with clean

ENERPAC hydraulic oil. Install fill cap and

close it.

1. To advance cylinder plunger; turn

pump release valve clockwise as

illustrated and close fingertight.

CAUTION:To avoid release valve

damage,do not use tools to tighten valve.

2. Operatepump handle.

ISINGLEACTING-YUNDER SYSTEMS

1. After all system components are

connected to the hand pump, check

reservoir oil level. Fill to indicator

mark on the end cap. Replace the fill

cap and be sure it is closed (not in

vent position).

2. Turn pump release valve to closed

position. Operate hand pump until

cylinder plunger is completely

extended.

3. Invert cylinder (plunger end down).

Open the pump release valve. as the

plunger retracts, the air in the system

will be forced into the pump

reservoir and replaced by oil. Close

the release valve.

4. Turn the cylinder upright. Operate

the pump to cycle the cylinder

plunger. ll air is out of the system. the

plunger will advance and retract

smoothly. ll the plunger is erratic,

repeat steps 1 through 4.

5. Open the pump fill cap and check the

oil level. Fill to the indicator mark on

the end cap.

FILL CAP _

2

-

OPEN

RETRACT

3. To retract cylinder plunge: turn release

valve counterclockwise as illustrated.

r e 2



1

nm-

°"*\-. 1l
s
a

a

Q

»» ~» .

I

P'

r"

L.
L.

l

lx

'~.
n

ASSEMBLING TO HOSE

FIGURE 4 NOTE: POSITION OF EYE NUTS
PRIORTO TIGHTENING

LID

a
1 I

1 v
u...__ -"cu

COLLAR
PLATE

.

ASSEMBLING SPEED-D-COUPLER5 TO CYUNDER
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REPLACING COUPLER LIDSWITH NO LIFT MECHANISM - lid nuts should be

unscrewed far enough to allow the lid to rest on the gasket

freely and parallel to the vessel collar plate.

Clamp the hexagon nut of the hose fitting in a

vise as illustrated.Remove the old coupler or

rigid adaptor. Install new coupler clockwise on

to hose fitting to a firm fit. Use high quality

thread sealer on threads (one wrap

only). A kit has been prepared

for the purpose of replacing

a worn out seal and may

be obtained at your

nearest authorized

technical service center.

Q r

Use wrench to unscrew old coupler half from

cylinder.Thread new coupler

to cylinder and tighten firmly.

Use a high quality thread

sealant on coupler thread

(one wrap only).

7

FIGURE 3 INTERNALVESSEL PRESSURE GAUGE

OUTLET PRESSURE GAUGE
VENT (VENT VALVE LOCATION)

INLET PRESSURE GAUGE
(INTERNAL PRESSURE VALVE)

I
OUTLET VALVE

4

INLET VALVE

. 4

OUTLET
1*
Lp

INLET

In

Y in' 1 TEMPERATURE GAUGE
ASME CODE PLATE

1/4" NPT PLUG

DRAIN VALVE
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Qjrwr/AL cLoslnE'3= THE VESSEL 3. Lids with hydraulic lifts-Refer to

Figure 2, Page 5.

a. Refer to steps E2a, E2b, Etc.

b. Hold hand pump in vertical position

with hose end down and raise lid

slightly.

Vessel must be isolated from system - pump

turned off and locked out, inlet and outlet

valves closed. Refer to Figure 3, Page 7.

A. Insert basket into seat.The basket rim

flange must cover entire opening. If not,

the basket may cock and be forced

through the opening under pressure.

Refer to Figure 5, Page 9.

c With one hand, pu!! safety pin out to

disengage it. Hold in this position

Before operating this vessel, operator

should wear protective clothing, include

in protective gloves and face shield. If

handling Hal liquids, operators should

wear heat resistant clothing such as

Nom ex garments, to prevent possible

burns

d.with other hand, crack open the

pump release valve.B. Insert new filter elements, making sure

that all bags or cartridges are properly

seated. Snap ring bags must have the

selvage on the inside of the bag Lo

prevent bypass. Refer to Figure 5, Page 9.

C. Inspect gasket groove and gasket. Refer

to Figure 6, Page 10. if gasket is nicked or

worn, replace only with FSI replacement

parts. For ordering replacements, refer to

vessel model number and serial number.

e Lower lid until it almost touches

gasket, release safety pin. align

eyebolt and eyeful brackets, and

continue to lower lid until it rests

freely on the gasket.

Refer to the Material Safety Data Sheet

(MSDS) for specific information on

materiaI.The MSDS is supplied by the

manufacturer of the material

For maximum pressure, check ASME

code plate of vessel

D. Insert gasket, making sure gasket is not

twisted, and if a lip-type gasket is used,

the lips must point inward as shown in

Figure 6, Page 10. If gasket wants to roll

out of groove. stretch gasket slightly by

hand, inspect gasket seam, and refit into

groove.

E. Posiliorl lid for closing.

E Engage all bolts. Hand tighten nuts. Refer

to Figure 7, Page 10.

For maximum temperature of vessel

check ASME code plate

G. Moderately torque nuts at 180' to each

other rotating around the vessel until

tight. Refer to Figure 7, Page 10,

H. Close vent valve. Refer to Figure 3,

Page 7.
For maximum operating temperature of

gasket, call FSI, (219) 879-3307.The

maximum gasket operating temperature

can change with changes in fluid, chemical

composition, temperature and pressure

1.Lids with no lift mechanism - lid nuts

must be unscrewed far enough to

allow the lid to rest on the gasket

freely and parallel to the vessel collar

plate. Refer to Figure 4, Page 7.

2.Lids with a crank-Refer to Figure 3,

Page 7.

I.  Turn pump on.

a. Rotate lid over vessel so the eye nut

and bolt bracket are in line.

I. Open inlet valve slowly and observe for

leaks. Should any leaks appear close valve

immediately and continue with part ll.

Refer to Figure 2, Page 5.
Note: Do not exceed the lesser of

the two maximum temperatures

b. Turn crank to lower lid.

c. Realign brackets, if necessary, before

lid sets down on vessel body.

K. If necessary, fill vessel with product by

evacuating the air via the vent valve.

L. Open outlet valve. Refer to Figure 3,

Page 7.



FIGURE 5
FILTER BAG
POLYLOC RING

STEEL RING BAG

NOTE: SELVAGE MUST BE

ONTHE INSIDE OF THE BAG.

CARTRIDGE SPRING
SEAL ASSEMBLY

42:9
<

FILTER
CARTRIDGE

BASKET BASKET
STEEL
SEAL RING

VESSEL

BASE

PLATE

CENTER POST
COLLAR PLATE

TYPICAL COLLAR PLATE
(ITEM 18 DWG. 10220)
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u. OPENING AND cLoslnc or THE
VESSEL LID

E. Loosen lid nuts and swing nuts and bolts free

of lid.

Adhere to the following sequence. Refer to

Figure 2, Page 5.
F Lift lid.

L. Remove gasket, clean gasket groove. if

gasket is worn or nicked. replace only

with FSI replacement parts. For correct

replacements, refer to the vessel model

number and serial number. Use only FSI

authorized gaskets.

Lids with hydraulic lifts:

Hold hand pump vertically with hose end

down. Close pump release valve and pump

unti l lid lifts high enough to engage spring

loaded safety pin.

M. Rotate lid over vessel and align bolt and

nut brackets.

N.Close lid. Same as EL. ET. and ET, Page 8.

O.Same as LE

E Same as l.G.

A. Before opening vessel:

1.Tum off pump and lock it out.

2,Close inlet and outlet valve.

Q.Same as I.H.

R. Same as l.L.

S. Same as IJ.

G. Rotate lid off a l vessel.
T. Same as I.K.B. Open vent valve. Make sure that the valve

outlet is so piped that escaping fluids are

so directed to prevent personal injury of

the operator and surrounding area.

H. Remove filter bag or cartridges with caution.

I. Inspect basket for roundness and flange

condition.

U. Same as l.L.

J. Verify that basket and bag-bearing surfaces

are clean and free of nicks.

If a vessel still leaks,depressurize vessel

and retorque bolts according to step l.G..

Page 8. If vessel leakage continues, call FSI.

C. Check. pressure gauge to make sure that

the isolated vessel's internal pressure is

zero PSI gauge. Refer to Figure 3.Page 7.

D. Drain fluid from vessel by gravity flow

through drain valve. Closedrain valve.

Evacuation canbe assisted with

pressurization. Refer to "Blow Down

Procedure," Page 11.

K. Insert new filter elements, making sure that

all bags or cartridges are properly seated.

Snap ring bags must have selvage on inside of

bag. Refer to Figure 5.

g
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FIGURE 6

`~.

w
rOTE: LIP MUST BE FACING IN TOWARD
CENTER OFVESSEL.
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IF GASKETWANTSTO CURL OUT OF GROOVE:
HANDSTRETCH, INSPECT 1o|nT AREA,AND
RE-INSERT INTO GROOVE.
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~ _-.~.I

...-

OUTSIDE
OF SHELL

u ii

PREPARATIONS

_ CLEAN GROOVE

_ PROPER ORIENTATION

__ NO NICKS ON GASKET

GASKET INSTALLATION

FIGURE 7

O

® ®

1

NOTE: EXCESSIVE TORQUE
SHOULD NOT BE NECESSARY
WHEN USING FSI SELF.
ENERGIZING GASKETS.\

®©

BOLT TIGHTENING SEQUENCE

Q
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Standard FSI vessels are designed to use

gaskets made of sell-energizing material,

such as BUNA, EPR,orViton'.The torque

requirements to seal a vessel with such

gaskets is minimal. it is. therefore, not

necessary to use extensions or cheater bars

when torquing eye ruts. FSI does not

recommend the use of gaskets made of

non-energizing material or rope-type

gaskets.They may require excessive

tightening torque. Due to the many

variables that influence torque, exact values

are not given herein. For general torque

values applicable to your particular vessel,

call FSI at 1-a00-348-3205.



BLOW DOWN
PROCEDURE

FILTER IN OPERATIONTo aid filter element changes. the liquid in

the vessel can be evacuated prior to the

change.

1. Close inlet valve. Refer to Figure 3,

Page 7.

2. Close outlet valve.

3. Open vent valve.

4. Check gauge - internal pressure must

be zero.

5. Open drain valve.

6. Close vent.

7. Connectgas to vessel via vent valve.

Use only if gravity evacuation does not

yield desired results.

B. Open vent valve slowly.

9. Close vent valve metering out fluid.

10. Disconnect gas.

11.Close drainvalve.

12. Make sure internal pressure is zero and

continue withopening instructions.

Once the filter is operational and in use.

the differential pressure should be checked

regularly, It is suggested that when the

differential pressure across the filter

elements reaches a predetermined amount,

the elements be changed. If the differential

pressure suddenly drops, stop filtration

immediately and check bags for proper seal

or rupture.

11
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T-HANDLE POLYLOC® INSERT TOOL

ASSEMBLY INSTRUCTIONS

Step 1
Open filter.

S t e p  2
Pull out T-handle, Polyloc®  tool, ,
instructions, and any cardboard
inside filter. Remove the socket cap
screw and washer from the bottom of
the T-handle.

Step 4
S t e p  3

Place socket cap screw into the
Polyloc®  tool through the chamfered
side so that the socket cab screw
sits flush with the Polyloc tool.

Slide washer over end of socket cap
screw. Tighten socket cap screw to
T-handle.

Note: The string tied to the T-handle may be used to attach the T-handle Polyloc®
insert tool to a convenient location near the filter.

06/00
filter specialists, ire. Michigan do, in 46360 1-800-348-3205



T-HANDLE POLYLOC® INSERT TOOL

INSTRUCTIONS FOR USE

Step 1
Place bag into filter.

S t e p  2
Place T-handle Polyloc®  insert tool
over bag.

S t e p  3
Press T-handle Polyloc®  insert tool
down until bag 'snaps' into place.

S t e p  4
Remove T-handle Polyloc®  insert
tool from filter.

CAUTION
Do NOT operate the filter with any part of the T-handle Polyloc® insert tool inside.

06/00

lilltelr ~pecidists, ire. michigan city, In 46380 1-800-348-3205



POLYLOC INSERT TOOL®

Step 1 Step 2
Place Polyloc®  bag into filter.Open filter. Remove instructions and

any packing material.

Step 4S t e p  3
Place Polyloc®  insert tool over bag.
With both hands, firmly push down
on the Polyloc®  insert tool. An
audible snap will be heard indicating
that the Polyloc®  bag ring is locked in
place.

To ensure complete engagement,
press down firmly with thumb and
forefinger around the outside of the
Polyloc®  insert tool.

Step 5
Make a visual check and lightly pull on the Polyloc®  bag ring handles to ensure the

Polyloc®
bag ring is completely seated.

08/00
filter specialists, ire. Michigan city, 'al 46360 l -800- 348-3205
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VESSELANDIOR GASKET CAN FAIL IF
OPERATING LIMITSARE EXCEEDED

RAISED LID MAY FALL IN THE EVENT
OFA HYDRAULIC OR MECHANICAL
FAILURE.

*

GASKET SEAL MAY LEAK OR SQUIRT FLUID
UNDER PRESSURE IFTHE LID OPENING AND
CLOSING IN$TRUCTION5 ARE NOT
FOLLOWEDA FAILURE CAN CAUSE SERIOUS

IN1URY,BLINDNESS OR DEATH. 4 A FALLING LID CAN SERIOUSLY
INIURE OR CAUSE Loss OF LIMB.

DO NOT EXCEED MAXIMUM
OPERATING PRESSURE PERVESSEL
CODE PLATE.

REFERTO FSI OPERATING AND
MAINTENANCE INSTRUCTIONS.

SQUIRTING FLUID CAN CAUSE SERIOUS
INIURY OR sounDnEss.

* CHECK TEMPERATURE RANGE ON
VESSEL CODE PLATE.

READ AND UNDERSTANDTHE
FOLLOWING INSTRUCTIONS:

READTHE MANUAL FOR INSTALLATION,
OPERATION, AND MAINTENANCE OF
FILTERVESSELS.

CHECK TEMPERATURE RANGE OF
GASKET MATERIAL WITH RESPECT
TO FLUID BEING FILTERED.

no BODY pAss UNDER THE LID AT

ANY TIME

WEAR PROTECTIVE CLOTHING.

WEAR FACE SHlELD.

* DO NOT EXCEED THE LESSER OFTHE
TWO OPERATING TEMPERATURES.

WEAR [YE PROTECTION IN CASE OF

HYDRAULIC COMPONENT RUPTURE.
BEFORE OPENING,TURN PUMP OFF AND
LOCK IT OUT.

ENGAGE LID SAFETY LATCH WHERE

APPLICABLE,
CLOSE INLETAND OUTLET VALVE.

SECURE LlD BYTIGHTENING LID
EYENUTS_ 12a9 PT no. 35003

OPEN VENT SLOWLY - DIRECT EXHAUST
TO SAFE PLACE

READTHE MANUAL FOR THE
INSTALLATION. OPERATION, AN D
MAINTENANCE OF FILTERVESSELS.

o INTERNAL PRESSURE SHOULD BE ZERO PSI

GAUGE.

1289 pT. NO, 35000

IF IMPROPERLY usED,THlsvEssEL
CAN CAUSE SERIOUS IN1URlN
BLINDNESS OR DEATH.

READ ALL WARNING LABELS AND
MANUAL FORTHE INSTALLATION,
OPERATION, AN D MAINTENANCE
OF FILTER VESSELS BEFORE USE

DRAIN FLUIDVIA DRAIN VALVE.

CLOSE DRAIN VALVE.

UNBOLT LID LUGS.

LIFT LID.

ENGAGE LID SAFEW PIN (IFAPPLICABLE).

ROTATE LIQ UNCOVERINGVESSEL

CHANGE FILTER ELEMENT.
FOR ADDITIONAL MANUALS, CALL
FSI AT 1-800)348.3205. REMOVE GASKET CLEAN GASKET GROOVE

AND GASKET.
PT no. 35005

In

INSPECT GASKET GROOVEAND LID
SEALING AREA FOR DAMAGE.

REPLACEDAMAGED PARTS WITH FSI

REPLACEMENT PARTS ONLY

REPOSITICN LID, DISENGAGE SAFETY PIN
AND LOWER LID ONTO VESSEL SLOWLY.

REPLACEWASHERS UNDER NUTS IF
NECESSARY

ENGAGEALL BOLTS, HAND TIGHTEN NUTS.

NUT AND BOLT THREADS MUST BE FREE
OF RUSTAND FOREIGN MATTER.

MODERATELY TORQUE NUTS AT 180` TO
EACH OTHER, ROTATING AROUND VESSEL.

CLOSE VENT VALVE.

ACTIVATE PUMp_

OPEN INLET VALVE SLOWLY OBSERVE FOR

LEAKY. IF LEAK APPEARS, CLOSE VALVEAND

START OVER.

IFTHERE ARE NO LEAKS. OPEN OUTLET
VALVES SLOWLYTO LEARN MORE ABOUT FILTER SPECIALISTS, INC.

PRODUCTS, CONTACT OUR OFFICE BELOW OR VISIT
OUR WEB PAGE: http://www.fsifilters.com. 1289 PT. no. 35004

MANUFACTUREDIFSI
®  100 Anchor Road

PO. Box 735
Michigan City, IN 46361
(219) 879-3307
(219) 877-0632 FAX

Filter Specialists, Inc. 800-348-3205

Vinton"is a raglslercd trademark of Dumont Dow Elastomczrs

There are no expressed or irquiied warrwties. inciudtng the

irnpiimd warranty of merchzntabiiily and fitness for a particular

purpose not specific herein respectarlg this agreement or  the

product being sold hereunder or the service crowded herein

\N THE USA

PR!NTED IN USA
OPMAN-002-302
Pan No. RMLOPMAN



Appendix G - Mechanical Equipment and Instruments



VALLEY FARMS
ARSENIC REMOVAL FACILITY
SORB 33® ADSORBER SYSTEM

(1) ONE 89099 DIA. ADSORBER

SEVERN TRENT SERVICES
PROJECT # 22643

SECTION 5 MECHANICAL EQUIPMENT
A.
B.
c.
D.
E.

MANUAL BUTTERFLY VALVES
MANUAL BALL VALVES
AIR RELEASE VALVES
EXPANSION .IOINTS
PRESSURE RELIEF VALVES



MARK QTY SIZE SERVICE
V-121A 1 TREATED INFLUENT WATER
V-122A I TREATED EFFLUENT WATER
V-123A 1 BACKWASH WATER SUPPLY
V-124A l BACKWASH WATER OUT WASTE
V-125A 1 RINSE WATER OUT WASTE

VALLEY FARMS
ARSENIC REMOVAL FACILITY
SORB 33® ADSORBER SYSTEM

(1) ONE 89099 DIA. ADSORBER

SEVERN TRENT SERVICES
PROJECT # 22643

SECTION 5 MECHANICAL EQUIPMENT
A. MANUAL BUTTERFLY VALVES



F M TE MM ]'E
ARSENIC REMOVAL SYSTEMProject 22643Tetra Cont. No.

Cost Code
Rev.
Date

1
11/17/2014

ASBy
Cid.
Sheet

25-Sep-14Date
.Date

1 of 7
Customer AZ WATER
Location VALLEY FARMS

Qty Mark Materials Description Ref. Dwg No. Item Code

WWM TTE F WE JE F T W EW TE E E

DESIGN PRESSURE F125100 psiG -n-

E EE E T
1 Vv121A 5" FEED INFLUENT WATER HANDWHEEL

1 v- 122A 6" TREATED EFFLUENT HANDWHEEL
1 V-123A 6" EACKWASH WATER IN HANDWHEEL
1 Vv124A 6" BACKWASH WATER OUT WASTE HANDWHEEL
1 V-125A 6" RINSE WATER OUT WASTE _ HANDWHEEL

5 MARK NOS REPRESENTS VESSEL "A"

|

. .

|-.-
L

-
I 1- L

1. . *. .- IL . Y  V. rid rd HL; ;- L= -Mr -HTI..
i

1 .
L3  I V rLLl 1w w w r -*1

-Q
T' J I 1Twl» w Qui 2Ed I\ - . | - LrF 8-. =T |- { l I T IF l dI - ll |.J.-ll-. ld

Rev. 1 .r d . r

ACTUATOR TO BE HANDWHEEL OR CHAINWHEEL AS SPECIFIED ABOVE CHAIN TO BE HOT DIPPED GALVANIZED.

CHAINWHEEL SHALL BE EQUIPPED WITH GUIDE TO ALLOW RAPID HANDLING OF CHAIN WITHOUT , GAUGING" OF THE WHEEL.

MANUAL OPERATOR OF WORm GEAR OR LEAD SCREW TYPE SELF LOCKING DESIGNED TO HAVE VALVE IN

INTERMIDIATE POSITION

OPERATOR TO INCLUDE POSITION INDICATORS AND MECHANICAL STOPS LIMITING DEVICES TO PREVENT OVER

TRAVEL OF DISC IN OPEN AND CLOSED POSITION.

TTE ~F

Page 1



ACTUATOR
SIZE J L M N P Q R S T V w

nursER
OF TURNS

MDT-2S 4-11 /16 2 2-1 /8 2 4-1 /2 4-1 /4 8-1 /4 7-7/B 7-7/B a 9-1 /8 32

mDT-3s 5-5 8 2-7Q/16 3-t/4 3-5 32 5-5/8 5-L* B 10-3 8 1 0 -1  2 19-1 /8 12 Q-1 /8 30
MOTLl4S 8-3 8 2-27/32 3-3 /8 4 7-5/16 6-3/4 11-5 16 11-1/2 ti . 12 9-1 /8 40
MDT-5 7-Q/15 3-15/32 4-1 2 5-1 2 8-3/4 10 17 17 2/16 17-2>/16 18 16-7/16 441

VALVE
SIZE A B C D E A F G

3 4_-3/4 3-1 /4 7-1/2 5 13/16 4--5 8 6
4, 5--1./2 3-1 2 9 5 1 8--5/8 7-1/2
6 ¢8-.-1 /2 5-1 /8 1 1 5 1_1/16 a--5/4 9-1 /2
B 7-3/4 6-1 2 15--1 2 6 1-3/15 8--3/4 11-3/4
lo g 9-7/8 16 B 1-3/16 12--7/8 14-1/4
12 10-1 /2 11-3/8 19 8 1-5/16 12--7/8 17

14 11-7/8 32-5/4 21 8 1-8/8 12--1 18-3/4
16 13-1 /2 14-3/8 23-1/2 8 1-7/16 16--1 71-1 /4
18 14-3/8 15-1/4 25 8 1-9/16 16--1-1 8 22-3/4
20 15 16-7 a 27--1 /2 8 1-11/16 2<5--1» 1/8 25

1

4 *

8aIW
Ur

* I4' ll

S 0

1 'S-5.~11 JLM inn
t:c>Laa¢E
'in *N(!q

REV DESCRIPTION

H.

AP P

Hn4r<v Pra tt COMPAN
AURORA. ILL.

5 "  -  2 0 FLG BUTTERFLY VALVE
MDT MANUAL ACTUATOR

scALe NONE DATE 1-20-09

DRAWN BY COM _CHECKED BY JR

APPROVED I GAmHORKJER

oRv. no. GA -1  1 8 6 4

TOLERANCES
+ 1 .nAn§ n4Io» <t4:ss 'E : . - 4 °

LANNO x£nsTH 'D':
J' THRU 10

12' THRU go

: t a g
i  1 / a '

. .  _ i V/ 8 4BOLT aRcLz 'G :

FLANGE 0.0. c

it 1/a'
i 5/16

:I THRU Io
12' THRU to

wav I A/c

---D*

2 STD
AWWA NUT

CHAINWHEEL ! Y _.J

I
I

I *
I

N

f"/2

""I--*-l Ip40
J

HANDWHEEL

E
TYP

T

R

ACTUATQR POSlT!QN 1~

NOTES'

N()TE; INPUT ROTATION OPEN LEFT
(690) UNLESS OTHERWISE NOTED. 1. ALL DIMENSIONS SHOWN IN INCHES.

I
4
J

F = no. ac SiZE OF BOLTS
125# STANDARD LAYOUT

STRAODLE

L

I
CENTERLINE

INCLUDES TAPPED HOLES
EACH FLANGE

A

2. "D" DIMENSION 11/16" FOR 3" THRU 10" vALvEs.
"D" DIMENSION 3:1/B" FOR 12" THRU 20" VALVES.

3, FOR BOLTS SMALLER THAN ¢ I-3/4, BOLT HOLES WILL
BE 1/8" LARGER THAN DIAMETER OF BOLT.
FOR BOLTS 411-3/4, OR LARGER v BOLT HOLES WILL
BE 1/4" LARGER THAN DIAMETER OF aLT.

4. DIMENSIONS AND DRILLING OF END FLANGES
CONFORM TO THE AMERICAN CAST IRON FLANGE
STANDARDS, CLASS 125 (BI6,1).

5_ VALVES MANUFACTURED & TESTED IN
ACCORDANCE WITH AWWA SPECIFICATION C-504
LATEST REVISION. CLASS 150B.

TAPPED HOLES "F" UNC CB X E DEEP -,
VALVE no. TAPPED HOLES
sizE (EACH FlANGE)

3
,4

8
s. RECOMMENDATION FOR MATING FLANGES' WHERE

INSULATING BUSHINGS ARE USED, IT IS NECESSARY
THAT BOLT HOLES BE DRILLED OVERSIZE BY AN
AMCUNT EQUAL TO TWO TIMES THE INSULATING
SLEEVE THICKNESS TO MAINTAIN THE SAME MINIMUM
CLEARANCE FOR BOLTS.

Q

5"-16" ALL THRU HOLES

18" 86 to" 2-Top; 2-BOTTOM
-an G=

BOLT CIRCLE

c=
FLANGE O.D.

\ > , / l B" 1 l 9 - _ _ \®

/ E]\ \

\ \ J

A
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10" THRU to"
MKI1 WAF5R vALv£3® 3" Tl-iRlJ a" VALVES

ALL END CQNNECTIQNS
url Fas QN-iERWISE NOTEFD

MATERIAL OPTIONS AS CHECKED3 @2 EPOXY OR
RUBBER LINED

®

9
®

@
k
I l l

. , /
*

SQ" THRU  to" VALVES
ALL END CONNECTION

unLE$s QTHERWSE ~QT€s

9

e
Q

8
f

I

"\

'\*.\.\

2  / '
3

~» .

X

IN18 7

x
/`\

] `W

9
M %

»
/

1
f f

I
/ \̀81 .

4 J
/

2 I
1 ~».

"\ Hair wRArr coaamw
AURORA. IL L

/ QEQUDNAL '
R&PLAQEAaLE PAQKlNG
AND 5onnt:r ASSEMBLY CROSS SECT ION

P A R T S  A N D  M A T E R IA L S  U S T
3 ' - z o ' BONDED SEAT  VAL VF S

7598 at 250B

* DUCTILE IRON MAY BE SUBSTITUTED
FOR 3" & 4 l l  BODIES x/

Tin I
7

.ms

\ §

ITEM
no . DE5CRIPTl0N MATERIALS

I t
1 BODY

DISC

CAST IRON ASTM A-48 CLASS 40 (MKII ONLY)

CAST IRON ASTM A-128 CLASS B * J
DUCW LE IRON ASTM A-536 (ss..45-12)

2

3

CAST IRON ASTM A-726 CLASS B
STAINLESS STEEL EDGE TYPE 318
(DUCT\LE IRON MAY BE SUESTITUTED)

DUCTILE IRON ASTM A-536 (e5-45-12)
STAINLESS STEEL EDGE TYPE 316

STAINLESS STEEL ASTM A-551 GRADE CFBM J

SHAFT

STAINLESS STEEL ASTM A-275 TYPE 504- 9/
STAlNLESS STEEL ASTM A--275 TYPE 316

STN. sTd. A-584 TYPE B50 COND. H-1150

J
4- SQUEEZE PIN

STAINLESS STEEL ASTM A-276 TYPE 304-

STAINLESS STEEL ASTM A-276 TYPE 316

STN. STL. A-564 TYPE B30 COND. H--1150

5 BEARING
NYLATRON GS 8/
RULON LR (HIGH TEMPERATURE ONLY)

FLUOMETAL (PTFE IHPREGNATED w mum Sm METAL suffer)

6 PACKING
RUBBER BUNA-N

av;-.

RUBBER (EPDM)

v
9

4
ff
4

4
4

44

i
Z'
9
44
44

7 KEY Also C1045 COLD DRAWN STEEL

B C D V E R

9 L O C K W A S H  E R

10 C A P  S C R E W

1 1

12

EXP. PLUG

.m-» m w.

SEAT

413 GNNET

CAST IRON ASTM A-48 cLAss 40

CAST IRON ASTM A-128 CLASS B /
STAINLESS STEEL TYPE 304 ii f'
S T A I N L E S S  S T E E L T Y P E  2 8 1 6

STAINLESS STEEL TYPE 504 J
STAINLESS STEEL TYPE 315

STAINLESS STEEL TYPE 304 . f
STA)NLESS STEEL TYPE 31 e

RUB8ER BUNA-N .x

RUBBER (EPDM)

CAST IRON ASTM A-4B CLASS 40
FOR  3 " -1 o '  a  1 2 w /  m uTes *.,/'
DUCTtLE iRON ASTM A-536 85-45-

CR 10" w/ MDTSs BC 12 20

14 CAP SCREW Ao~srEEL SAE GRAQVB/
15 LOCK WASHER I E 304ESTAINLESS

la THD. STUD < 4 -E L E 304STAINLES

17 HEX NUT s_1;» u<1[Ess STEEL Typsl3=>-a\

16

19
/f

GLAND DOBRONZE ASTM B-5B4- ALLOY C

NG
EPOXY

"'\RUBBER (SAME AS 12) M.

NONE

_Rea
sc.ALE _ DATE 10-27-05

DRAWN BY ES CHECKED BY

APPROVED 1 GA-=s9m n

rmwo. NO. G A - 1 1 4 8 6
.r-. DSL u p 0AT m rm: BLOCK

DAT E
BY.

DESCRIPT ION nay 10 We



T TEM MM

>

NOTES3

1) MINIMUM THICKNESS SHALL BE PER THE SHOP ORDER JDE SCREEN AND GENERAL ARRANGEMENT DRAWING WHICH MUST
INDICATE THE SAME MINIMUM NUMBER OF MILS.

2) FOR MULTIPLE COLOR SYSTEMS FIRST COLOR LISTED SHALL BE APPLIED FIRST TO A THICKNESS OF 1/2 THE TOTAL
REQUIRED MIL THICKNESS, FOLLOWED BY THE SECOND COLOR MAKING UP THE SECOND 1/2 OF REQUIRED MIL
THICKNESS.

3) AWWA c-550 APPROVED.
4) NSF-61 APPROVED VALVES ARE NOT TO BE USED SUBMERGED IN POTABLE WATER SYSTEMS.
5) MAY BE THINNED WITH THINNER #65 UP TO 12% BY VOLUME.
6) FOR NSF61 APPLICATIONS ONLY 4" AND LARGE VALVES ARE ALLOWED.

SYSTEM PART no. A069636A \A0 963GB A069636C A069636D A069636E
PART no. 2308405 230 06 2308407
ALTERNATE SYSTEM NO NO NO NO NO
MULTIPLE COLOR
SYSTEM NO NO NO NO •N

MANUFACTURER PPG PROTECTIVE &
MARINE COATINGS

1PPG PROTECTIV &
MARINE COATING

PPG PROTECTIVE
& MARINE
COATINGS

PPG PROTECTIVE
& MARINE
COATINGS

'QPPGP
MAW

TECWVE&
coAnnGs

MANUFACTURER'S
DESIGNATION

AMERCOAT
370

AMERCOAT
370

AMERCOAT
370

AMERCOAT
370

AMERCOAT
370

USE CATEGORY ALL ALL ALL ALL ALL
SUBMERSIBLE" YES YES YES YES YES
MIN. TOTAL DRY MIL
THICKNESS SEE NOTE 1 SEE NOTE 1 9TE 1SEE SEE NOTE

1 AND SEE NOTE 1

MAXIMUM TOTAL DRY
MIL THICKNESS 24 24 24 1 24

NSF/UL
RECOAT TIME 1 HOUR @ 70°  F 1 HOUR @ 70° F 1 HOUR @ 70° OH UR@70° F0 1 HOUR @ 70° F

NSF/UL
CURING TIME 7 DAYS @ 70°  F 7 DAYS @ 70°  F 7 DAYS @ 70°  F DAYS @ 70°  F( 7 DAYS @ 70°  F

SURFACE PREPARATION SSPC-SP10 SSPC-SP10 SSPC-SP10 SPC-SP10 SSPC-SP5
COLOR
(IF SPECIFIED) OXIDE RED < WHITE APEARL GR HITE OXIDE RED

CLASS I INSPECTION NO NO NO a NO
MAT'L CATEGORY PE PE PE PE
MIN. TOTAL DRY MIL

I N 8 8 8 8 8

THEORETICAL
COVERAGE
SQ FT / GAL / MIL

1011 1011 1011 1011 1011

OTHER

2.50-3.0
LBS/GAL

F STD 61
63% +/- 3%

TEM E T E
E E E 250°F
DRY CONTINUOUS

»

2.50-3.0
LBS/GAL

F STD
63% +/ 6

TEM E T E
E E
DRY C

250° F
TINUOUS

TEM E

2.50-3.0
LBS/GAL

F STD 61
63% +/- 3%
E T

E E E 250° F
DRY CONTINUOUS

TEM E E

2.50 3.0
LBS/GAL

F STD 61
63% +/- 3%

T
Et E E 250° F

DRY CONTINUOUS

2.50-3.0
BS/GAL

F STD 61
63 +/- 3%|

T~ ET E M  E
E E 250° F
DRY CON UOUS

AWWA c-550
NSF 61
USDA
NFPA CLASS 1
TEMP: 200<>F

NSF-YES NSF-YES NSF - NO NSF -YES NSF - YES

UL/FM
l

Henry Pratt Company

HENRY PRATT COMPANY

PPG
AMERCOAT 370

(FACTO RY ACCELERATED)

) 4
\

I *

A 4/9/08 SD SS

/ 7/1/05 SD SS
3/23/11
Dry mu
Thickness to 8

Tim

Fallon
RCB

A 10/29/03 SJR SS A
3/11110
Per ECO
1502150

RCB JHW

|""!
z

E

9
1 I

[

DRAWN SD CHKD BY SS REV DATE BY APP REV DATE BY APP
SCALE DATE 4/9/08 APPROVED LAST MODIFIED

8 mi|s <
coating



UL/FM

Henry Pratt ComD8"Y

HENRY PRATT COMPANY

PPG

AMERCOAT 370
(FACTORY ACCELERATED)

1 I
\_ * * •

A 4/9/08 SD SS

711105 SD SS A 3/23/11

Dry Mil

Thickness to 8

Tim

Fallon
RCB

A 10/29/03 SJR SS A 3111/10
Per  ECO
1502150

RCB JHW

-

I
.-..J

l

DRAWN SD CHKD BY SS REV DATE BY APP REV DATE BY APP
SCALE DATE 4/9/08 APPROVED LAST MODIFIED
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l\lll8l'[;l)al® 370
370 Series Fast-dry multi-pu rose epoxy

Product Data/
Application Instructions

physical Data
F i n i s h

{ttl(ri'

(Inlulmlmm.s

(luring m¢4rh'ulism

1 ill mir~rt>n::1

n1l¢*l
25 .4

la I

Fla L
Pearl gray, light hu]T. while
rfxidc red
2
Snlvuu n.le.1sQ and \'h¢.n\ir'l.l
rrndir. In buwv.:-n colllpunz-ms
66'/in : 3%
4-6 mils f mu
1 or 2
ft/gal
IUS9
212

lb/$;-l I
2.5
2.8
3.0
|:

200
250

g.'L
3(]4I)
33:2
359
f t
93

1 2 I

• nigh pt-rihrxIrmu. mrrosiolI nrsisnnru
• 1"'15l drying. fas\ (1lrhI,., :epoxy nnnqu»§illulx
• .\l1pllc*1tinl\ over wide r-mge nfsllrhm lmnpenllnws frmn

20 F1-713 (cm l20"F sou CI
' Se0` l»riming. lzigh-build cooing
o Primer R>r Wiser rnngz- o|̀ 1npr'n:1|s
• I-Lwvllerll ship prinlvr fhr 1 urmsinn nsis1.\n1u .
» (.uu|pa|ibl4- with irwrgank' ziur silk-une primers
• \0 lend pigmy-nts 1dIlcd
» VOC rnmph ml
• Suilablr- tirr immersion in fresh 'Md Sal: w-nur
• Cunipatihke with cumprnmisvd surface preparation
Alxwrcoat 370 form in esccf-Ilnnt mnoslr n barrow Md is
suitable [or must imluslriul Ami marine new runstnnctiun.
repair, and Iii~l~l lnuintununm a11l1li(-wtions.

The fail Turing pr [mrlivs uIIAnnercn1l 370 xnnkr- il uespcevinlly
he llefldal as a dlnp 1pplierl cualiug where l`usl-vlrying and
humlliug ufrrmlc-d pols -in rvqlnirvd.
Amercval 370 is ua4:1.-friendly ml ran be applied by t varich_' GI
spray nppliraiinn Mu Ihnds.

Volume solids USU 3231"
Dry Elm lhivknr as pc-r nn-n
Coats
(2 ̀ N(!l'€\},('

I mil125 mirmnsl
J mils l125 Mir-rwnsl

voe
rllbiud
nixed/lhinnud M pvgall
lnixml/thimu-.d l l pvgall

l i mpernlurn limit
wnlinuous (dry l
inlvrmilh-nl (dry)

Flash pain! (SETA)
( IN'
T(.5in
Anlcrl nM 65
AIIl(.l'('()1l 12
AmI.rc'ua1 101

F
82
82
£1

2
143

'C

Typical Uses

88
28
2?

~lTf'
63

Application DataTlnk e-xu,r'iur5_ slrnrmral sl1-1-L ind living in <~hcmi¢~1l plans,
relinoncs, pulp and panprr mills. nllslmrv platforms. ship hulls.
ballast ink servlre. 1nIirormsiv¢! and(-r 'unifnulingslnll other
slrurturua vxpnsud Ill SIEVIIN- wwltlusillg, or Sal! spray.

Pl'illl1:<l ml l)l{1l.s*1I'mi stf>4l

Typical Properties

230 Ml8wi*il§,ht M95

SSI' SPY
$<*esp¢citicprilm-r
S9P(: al I()
Dim4.lr calc"
Airless or 1 urn ¢.minu1l sm-a;
4 Paris resin Art 1 II1rl ¢'ur¢

>1 [)(}(| psi

Pllgslral
Ahrasiun lAS.I.M u4060)

I kg Imd/I (MUD Ry:-Irs
C547 wheel

Arlhr Zion. Flrrrrm Ml 1.-\9TM D454 I I
Pelfnrmanre
$111 spray .- i url! Gt 6 mils JMU hnurs4 xpusuxv
Pure, uurmsiu I L/§'l'M Bl 171 None
fa¢'L> hush ring (ASTW Ii II T) \um

l hxn\idin_. (mnd:~ns.1\inn I (ASTM 94585)
$'(100 lours nxpnsuru
Ì 1w cnrrusimI

Sk-.1lu ~h~1llul»lr'
Ch:-mir'1l rnsiszam (.
§1lll \\"l\l'r
l'r¢-sh gnu r

Yum
Yes

flundltkm alter I your Immersion
F.al=l-Ilunl
E1U'd]l,°l1l

Appliusl 0\'¢,r
Surface Pl'\!IY\l'1\iUll
new sled
prinnxl slurs
pr-»vinus\y painlnd or pim4l Stu I

Prinxur

Me llu u l

Mixing liu thy vululn |
Em.'irnnmcht1l mndilions
Te-mperalure "F (̀̀
air 'lloyd surf"u~¢. 20 in 120 ' in49
111.lu=rinI lunininmrnI 40 4

Surface- !eln|»er1mres nuns! l \ 11 bas!5"l-̀  (3 'Cl Rh van da-w
purl la pr rem w1xdz-llsa\lion,
Thlnnor
hclmv be: E-
M r Dinlun I - r r ab av (lfJ"F

F.lluil11m-n1 ('[1"IN(5r

Anu.~n:uu65
Annucnal lot
Tluinnm-nr Nm-n.¢rll 12

Qualifications
.» vlvwA c~': IU

WSF Slamlarel61' Fur neo. indrinlrinl., wllvr.

Fl r .\'JiF'appI&:¢:¥aWe ir-l,rbrr:'rn1IJn. p! :oz 1-isir Jo

l:r=b'r§h Rx! u°ul:.'nm rf rl¢vxlI.ng:.nwilul/Ilsarirqf

.1981 34
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Henry Pralt Company

HENRY pRA1'r COMPANY

PPG
AMERCOAT 370

(FACTORY ACCELERATED)

I
I

|

v ~IA A •

4/9/08 SD SS A
A 7/1/05 SD SS A 3/23111

Dry Mi l

Thickness m 8

Tim
Fallon

RCB

A 10/29/03 SJR SS A
3/11/10
Per ECO
1502150

RCB JHW

iI

l I Q
¥-i

DRAWN SD CHKD BY SS REV DATE BY APP REV DATE BY APP
SCALE DATE 419/08 APPROVED LAST MODIFIED

Amercoat370 Chemieal Resistance Guide Environmental Conditions
Splas h 'and

SQHHHF!

r
} :

E

Fumes -Md
Weather

(

G
I :

1-2

'llxxlpural mm- "F
air aha surf'u:e to to 120 7 to 49
m'\leri1l 40 4

Surface temperatures must be at knst5"l~  ̀(INC) 'above dew
purl lo pruvl.nl mndcnsmlion.

I-lnvirnnment

Avider'
Alkaline
Solvents
Salt solutions

Arider (' V(`
Nvulrll E E
Alkaline Ii E

\\'al(.r Ii ii

F Fair G Go»od Ii Exrnlkznt V(  ̀Very Guns
Thy#claurl xlwuw lgpiuzlrrsislullrv4'Amf1n:al370.Lbrllud yourPPG
TFPTFXPI I W l ir e  for  your I l w l l l r  r e q u i r e d e n cs.

ApplicationProcedure

Systems Using Amercoat a70
11\in in qlnnnliifrsrpm I pint per gnllnn nf Anll*rv1»n\ 370. F

3rd {:<3'1l

4.

Tvrllpvrza lure
f r,f= CI

Anwrcual 3 FU is packaged in two rnmpnnenls in the proln*r
propanions which must be mixed together before use.
1. Fllldl equipment with thinner or Amereoun 12 before use.
Z. Sliru wh winpnnrnl Ilmmu;,hly, llll.n mnihilu 1u11 mix until

uuifurln
Fur general us:-. illlhilmiu;, is necessary la re mrknbilit .1 add
Anifrcnnl 65 belmv60°F or Amerroal lot al f(t\=F ...l above.

gal r r
pi xablz wok r lnnklining al.\1»liru1h»ns. :we ('\tl1't'!ll NSF lining, Eu
vnwmslinrg liu npprivvrcl thunk r 1nd thiunin _ roslUdinns.
Du nut mix umm lualierial than will lx- unnl within 4 lours -u70°l̀
tit 'C). Put lift: isshortcnod by higher 1emperaturcs.Thinn'ml,mny
he lurcrusary for workabillly periodically thnmghoul pot life.

Pol ljfv and Dry Tlmos

Put-Life
(Hours)

'Much Dr)
(\'IinJ

let (2011 2nd Con
Amerccmt 370
Anmwmi 370 Amorshiold'
Am4=rnJ'n 370 45TH
Dimelcote9 Series. 21-5 370 Amershield. 45TH
.*\lIn.rnnad 68IIS 370 Arm rshivlll, 4501 I
Anu.r¢-n'u 370 370 ABCS. ARCH
Cay;/Inuconnplkmref u~i1h\Wregululdrma~ brfur(using vcxUing
systems. Mar Immersionsv'n~irf.apph/2 mars nr a minimum19/8 mule
lnlllH)f' r
()zu'r1)l1nv!wlearAn1ermm6SllSprlmvl; u mis! mol and thinning
with Allll'l1'Mll 101 may by required (ppr: LI Ur upplimliunImbblhrg.

Surface Preparat ion
C linger: l` in cis.i . aid. proponionaltoth degree
01 f ram: ( '¥?"" muslbv<:lc.ll1,rlry,un3nlnagW

zcv-7
32/O . -
40/4 7
50/10 6
60/16 `l
70/21 4
80/27 3
90/32 2

'fupcual or rvcuat lime id-nys

9 0
:SG

4 5

3 0

2 2
3 3

I N

1 0

Hnmznxinnunll

Thmugll Dry
IHuurs]

20
q
7

44
8%
158
1 £4
l

88'{°f8'1l
Ear:» urs}

23%

2
2

134

1

¢ 3

Stu I. non-Ilnmorsiml - Rumuvo all luusv rust. dirt. grvasv or

\53.
Aznnrcnnl 4501 I. Anurrshield"
Anuc-rooM 370
non-immersion

90/32
IN

.1 V/" (̀ .
TO/2l DO/10 Eu/_ 7

3() 45 60

.» r.» .F§f¢ Fn1nr\lion. Su 'la-
'Md Thx. n ml] C(Illl'llI\lll1J\Is prior In crnlilxg.
Welds shred be vnniililmus with nm uvearlupping slnvl surfaces
nr rnngll l:dg('s Re-nmvr 'all wild sp'lllnr.

ve gras:-
other coma mlnanw by one d the fnllovs ingadepemdln nm loc
11° 9'° l ol'¢:lc° lnlin¢'n Nauind: SSPC-SP2. I 6, 1 url . l`Hp
wstvrjtetllng per SSP(: -12 W.l2 is na 1HvwbW.
Scowl. ilrunersinn Fur more suvu 1- scrvin and llnlllolsion
ckrnn lo SSPC~SP IU. The choice ufsurfacu preplrllion will
cll~ps.l\d all the sysleln sf la dad and c-nal-use ser rice renditions.
Blnsl to whim yea surflcp rulile nu! to4.xcme1l3 mini
(75 microns) as indy pled Ky u Kennc~1l11nr Sul-f'u c l'rnfll(-.
Ccrlupzxrawr Tn-:alex Twpl.. lllvrmsc arming thy:-kness if prnlilv
yewte r (Inn 3 mils.

Prlmed steel - Prepare surPzw in ucwrdumn wolf upplicrliirnln
inslrudiuns hr the spa circ prim(-r ltuing unsud. Be sun. prima.r
in rlmn ind dry whnh Ainervua t 370 is applied. Remove \ll
lousy rust, din. mnisturn. gvnsn or 1-nulnniiIr|ms.
RE plir ... Prepare danzxugvcl are-'ns la ¢» ri,ziml surf1c¢
lln~p'1r~\liul1 spwifi(--1\ir» l\s, fr-athnring nTim'u'x I n1\in5;,
Thorrnnghly renown dust or .1hr1siw rusiduc before touch up.

6  mo n t h s »- (Iltean su1° fac~c: reequit'-::d
{fIr*ur1 n1r4{l rmu<;Inwr {!¢..1:¢rne<1¢ II

] Irlurzlh - (Ill-urn S l1'rlla1f.r
Apply  whi le  3 7 8  i s  s o i l  t o  t huzuls
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PRATT
Henry Pratt Company

AWWA Butterf1yVa1ves

Engineering Creative Solutions
for Fluid Systems Since 1901



A Tradition of Excellence Innovative Products
For Unique Applications

With the development of the first rubber seated butterfly
valve more than 70 years ago, the Henry Pratt Company
became a trusted name in the flow control industry,
setting the standard for product quality and customer
service. Today Pratt provides the following range of
superior products to the water, wastewater and power
generation industries.

Though many of the standard valves we produce are
used in water filtration and distribution applications, Pratt
has built a reputation on the ability to develop specialized
products that help customers to meet their individual
operational challenges.

to 162"

1'x1'to 14'x16'

Creative Engineering
for Fluid Systems

Butterfly Valves: from 3"

Rectangular Valves:

Ball Valves -
Rubber Seated: from 4" to 60"
Metal Seated: from 6" to 48"

Pratt's ability to provide practical solutions to complex
issues is demonstrated by the following case histories.

from 1/2" to 72", 100% port available up to
48", 3 ways
Plug Valves:

Earthquake Proof Valves

Air Valves for Water and Wastewater: from 1 /2" to
20"

Pratt designed and manufactured hydraulically actuated
valves for a water storage application so that the valves
would automatically operate in the event of earthquakes.
This led to the development of a valve that will withstand
acceleration forces of up to pgs.Hydraulic Control Systems

Valve Controls

Energy Dissipating Valves
and Fixed Energy Dissipaters

Custom Actuation/Isolation Valves

Cone Valves

Check Valves

Plunger Valves

Pratt has designed and manufactured nuclear quality
quarter-turn valves and parts since the first nuclear-
powered generating plants were built. Our custom valves
are able to close in a millisecond, using specially designed
Pratt electro-pneumatic actuators.

A Commitment to Meeting
The Customers' Needs

Valves Designed for
Harsh Environments

Henry Pratt valves represent a long-term commitment
to both the customer and to a tradition of product
excellence. This commitment is evident in the number
of innovations we have brought to the industries we
serve. In fact, the Henry Pratt Company was the first to
introduce many of the flow control products in use today,
including the first rubber seated butterfly valve, one of
the first nuclear N-Stamp valves, and the bonded seat
butterfly valve.

Pratt designed and manufactured a 144" diameter
butterfly valve for the emergency cooling system at
abet engine test facility. The valve was designed to supply
water to help dissipate the tremendous heat generated by
the engines during testing.

Henry Pratt Companyl

Through experience, commitment and creative engineering, Pratt is uniquely
suited to provide superior products for our customers' special needs.

For more information, contact our corporate headquarters in Aurora, Illinois.

PRATT



.2QFII Butterfly Valve..

.62FII (Flanged) .

PRATT
Henry Pratt Company

401 South Highland Avenue
Aurora, Illinois 60506-5563

www.henrypratt.com
phone: 630.844.4000

fax: 630844.4160
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MDT manual actuator with AWWA nut, handwheel or
chaimzbeel

Scope of Line:
AWWA In-Plant Rubber Seated Butterfly Valves

Monoflange MKII Wafer Butterfly Valve

Sizes: 3 through 20 inches

Body Style: Wafer-type

Pressure Class:
Class 150B per AWWA Standard C504

Working Pressure: 150 psig

Rubber Seat:
Bonded seat-in-body extends over inner surface to
form self-gasketing feature

Actuation Options:
Pratt hand lever
MDT manual actuator with AWWA nut, handwheel or
chainwheel
Pratt Dura-Cyl hydraulic or pneumatic cylinder
Pratt Positron electric actuator

A/lonoflange MK/l Butterfly Valve

2 I Henry Pratt Company

Model 2FII Flanged Butterfly Valve

r Sizes:
I i

ui*

3 through 20 inches

Body Style: Flanged x flanged ends
r

M8 4
I

l

Other Body Style Options:
Mechanical joint
Victaulic
Flanged 8< mechanical joint
Push-on
Push-on & flanged

Pressure Class:
Class 150B per AWWA Standard C504

In

Working Pressure: 150 peg

Flanges:
Flat faced and drilled in accordance with ANSI B16.1 ,
Class 125 standards.68

Rubber Seat:

Actuation Options:

Bonded seat-in-body

I

Pratt hand lever

9

Model2Fl/ Butte/1'ly Valve

.1

Pratt Dura-Cyl hydraulic or pneumatic cylinder
Pratt Positron electric actuator



Design Details :
Models ZFII and MKII

Self Adjusting Permanent Packing

Chevron type packing increases sealing force
as line pressure increases. The see' adjusting
packing bears on turned, ground and polished
stainless steel, minimizing wear and assuring
long life. Packing is accessible for replacement
without dismantling the valve per AWWA
Standard C504

Lifetime Bearings

Pratt's chemically inert nylon bearings are
sized to meet or exceed AWWA specification
pressure loads. They are self-lubricating,
require no periodic maintenance and are
designed to outlast the life of the pipeline.

Corrosion Resistant Shafts

The shafts in Pratt's rubber seated butterfly
valves, 3" through 20", are constructed of
centerless, ground ASTM A276 type 304 or
type 316 stainless steel bar and thus are not
susceptible to corrosion as are carbon steel or
other similar materials. Shafts are one-piece,
through-shaft construction, sized to meet or
exceed the requirements of AWWA Standard
C504 for Class 150B butterfly valves.

Streamlined Discs

Pratt's lens-shaped discs are designed to
minimize pressure drop and turbulence. In
the full open position, the disc creates no
more friction loss than a 45° elbow. Discs
are secured to shits by stainless steel pins
to transmit required torques and withstand
stresses imposed under a variety of operating
conditions.

Body Seat
Our standard seats are constructed of Buna N
rubber and bonded to the valve body in Pratt's
manufacturing facility using a unique thermal
process. This molding process ensures that
the disc-to-seat interference will not cause
excessive wear or abrasion under normal
operating conditions. On the wafer type MKII
bodies, the rubber seat covers the entire inner
surface plus the outside face of the valve body
to provide a self-gasketing feature. Pratt's
seat-in-body design minimizes the effects of
corrosive buildup on the inside of the valve
because deposits are swept away by the hard
sealing edge of the disc each time the valve is
exercised.

Heavy Duty Bodies

Both Monoflange MKII and Model 2Fll bodies
are heavy duty cast iron. Model 2Fll flanges are
fully faced and drilled in accordance with ANSl
Bl 6.1 , Class 125 standard for cast iron flanges.
Monoflange MKII bodies incorporate an
overlapping seat which also forms a gasket for
the flange face. The actuator mounting trunnion
is machined and drilled for a 4-bolt connection.

Henry Pratt Company | 3



Feature Benefit

Seat-in-body design
Seat molded in recessed body cavity,
protected by metal on 3 sides

- Reduces seat failure due to corrosive buildup in the valve and
pipeline. No hardware to loosen. No periodic maintenance required.
Rubber protected from flow media to increase seat life.

Valve withstood proof-of-design testing
of 100,000 cycles - AWWA only
requires
10,000 cycle proof-of-design testing

- Proven reliability over the life of the valve

Through-disc pinning - Provides a tight disc-to-shaft pin connection, greatly reducing the
possibility of loosening through vibration

Symmetrical lens-shaped disc - Higher Cy : lower head loss results in energy savings for customer's
system

Nonmetallic bearings l Prevents galvanic corrosion and provides lower coefficient of friction

Chevron V-type packing - Self-adjusting, lasts the life of the valve

Valve
Size

Cv Valve
Size

Cv Valve
Size

Cv

3" 323 10" 4458 16" 11413
4" 575 12" 6420 18" 14444

6" 1294 14" 8738 QQ" 17832

8" 2300 Cv values for the 2FII and MKII in the full open position

DiscSeat ShaftValve Model Body

Buna-N**2FII ASTM A126, Class B Cast Iron Stainless Steel, Type 304Cast Iron/316 Edge

Stainless Steel, Type 304Buna-N"MKII 3"-6" ASTM A536, (65-45-12) Ductile Iron CF8M

Buna-N**MKII 8" + Stainless Steel, Type 304Cast Iron/316 EdgeASTM A536, (65-45-1 Q) Dudiie Iron

Features and Benefits :
of Pratt Models ZFII and MKII

* Model 2FlI valves also available with optional ASTM A536 (65-45-12) ductile iron body for all sizes and ductile iron disc on sizes 8"-20"

**Also available with optional EPDM seat

4 I Henry PrattCompany



Suggested Specification for the Pratt
Rubber Seated Butterfly Valve, Sizes 3 through 20 inches
General Painting
Butterfly valves shall be manufactured in accordance
with the latest revision of AWWA C504, Class 150B and
conform to NSF Standard 61 . The manufacturer shall
have produced AWWA butterfly valves for a minimum of
five years. All valves shall be either Henry Pratt Model 2Fll
or Monoflange MKII and comply with the following details.

All surfaces of the valve interior shall be clean, dry and
free from grease before painting. The valve interior and
exterior, except for disc edge, rubber seat and finished
portions shall be evenly coated with an NSF61 approved
2-part liquid epoxy. Minimum dry film thickness shall be
8 Mils.

Valve Bodies Testing

Valve bodies shall be constructed of ASTM Al 26, Class B
cast iron for flanged valves or ASTM A536 (65-45-12) for
wafer style. Flanged valves shall be fully faced and drilled
in accordance with ANSI Standard B16.1, Class 125.

Hydrostatic and seat leakage tests shall be conducted in
strict accordance with AWWA Standard C504.

Proof of Design

Valve Seats
The manufacturer furnishing valves under the
specification shall be prepared to provide Proof of Design
Test reports to illustrate that the valves supplied meet the
design requirements of AWWA C504.

Rubber body seats shall be of one piece construction,
simultaneously molded and bonded into a recessed cavity
in the valve body. Seats may not be located on the disc or
be retained by segments and/or screws. For wafer style
valves, the seat shall cover the entire inner surface of the
valve body and extend over the outside face of the valve
body to form a flange gasket.

Valve Bearings
Valve bearings shall be of a self-lubricating, nonmetallic
material to effectively isolate the disc-shaft assembly from
the valve body. Metal-to-metal thrust bearings in the flow
stream are not allowed.

Valve Disc

Manual Actuators: Manual actuators shall be of the
traveling nut, self-locking type and shall be designed
to hold the valve in any intermediate position between
fully open and fully closed without creeping or fluttering.
Actuators shall be equipped with mechanical stop-limiting
devices to prevent overtravel of the disc in the open
and closed positions. Actuators shall be fully enclosed
and designed to produce the specified torque with a
maximum pull of 80 lb. on the handwheel or chainwheel.
Actuator components shall withstand an input torque of
450 Lb. Ft. at extreme operator position without damage.
Manual actuators shall conform to AWWA C504 and shall
be Pratt MDT or an approved equal.

The disc shall be a lens-shaped design to afford
minimal pressure drop and line turbulence. Materials of
construction shall be:

3"-6" - ASTM A351 Gr. CF8M stainless steel disc

Powered Actuators: Refer to Pratt's Butterfly Valve
Actuator brochure for suggested specifications and
detailed information regarding cylinder actuators and
electric actuators.

8"-20" - ASTM A126, Class B cast iron disc with a
stainless steel type 316 edge

Discs shall be retained by stainless steel pins which
should extend through the full diameter of the shaft to
withstand the specified line pressure up to valve rating
and the torque required to operate the valve. Disc stops
located in the flow stream are not allowed.

Valve Shafts
Valve shafts shall be of stainless steel type 304. At the
operator end of the valve shaft, a packing gland utilizing
"V" type chevron packing shall be utilized. "O" ring and/or
"U" cup packing is not allowed.

Henry Pratt Company I 5



B
Nominal Valve
Size A DC FE G

3 43/4 31/4 71/2 5 3/4 4- 5/8 6

4 51/2 31/2 g 5 15hs 8-5/8 7 '/2

6 61/2 51/8 11 5 1 8 - 3/4 91/2

8 73/4 61/2 131/2 6 1 Vs 8-3/4 1 13/4

10 g 97/8 16 8 13h6 12-7/s 141/4

12 101/2 11% 19 8 1 '/4 12-7/8 17

14 11% 123/4 21 8 13/8 12- 1 183/4

16 13'/2 143/8 231/2 8 17/16 16- 1 21 VS

18 143/8 15'/4 25 8 19/16 16-11/a 223/4

20 16 167/8 271/2 8 11%6 20- IV8 25

4

B
Nominal Valve

Size A Dc
3 43/4 31/4 51/4 The

4 51/2 31/2 63/4 25/16

6 6V2 5 Vs 85/8 T 5/16

8 73/4 6'/1 107/a 31/15

10 9 97/8 131/4 33/16

12 101/2 115/16 16 37/16

14 11% 123/4 175/8 3"/16

16 131/Q 143/8 20'/s 43/16

18 143/8 15% QS VS 4'V1e

20 16 161;/16 233/4 53/16

VALVE
SIZE

(if-.)
DISC
O.D.

(in)

MINIMUM
MATING PIPE I.D.

(in.)

3 3.089 2.41

4 4.074 3.44

6 6.070 538

8 8.078 753

10 10098 9.62

12 12.108 11.64

14 13.339 12.86

16 15336 14.79

18 17.370 16.75

20 19.380 18.71

Dimensional Data :
Model ZFII, Flanged Butterfly Valve

;
1

l
A

r' F=NUM3ER AND
SIZE OF BOLTS
-.25 LBS. STANDARD
LAYOUT
ALL HOLES ARE 1/B"
LARGER THAN BG= Q
DIAMETER EXCEPT AS
NGTED.

3

;

KOMNAL
vALve Size

-nv-1-\ i

4 TA9PE0 !1OES-N" (29 R..-l. x
E DEEP EACH FACE ON VALVE 18"
8: LARGER. STRADDLE CENTER LINE.

- G=8GLT CRG .E

Q'"L.¢"».NCE GD

All dimensions shown in inches.

I - Available in sizes
3 through 20 inches

T

11
é I

Dimensional Data:
Monoflange MKIIWafer Butterfly Valve
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B C D E F G X
Nominal Valve

Size A

4 5V2 31/2 9 8 VB 1 4- 3/4 7 VS 38s

6 6 VS 51/8 1 1 81/2 1 V16 6 - 3/4 91/2 31/2

8 73/4 61/2 131/4 85/8 1  Va 6 - 3/4 113/4 35/8

10 g 93/4 1 59/16 9 VS 13/16 8 3/4 14 41/4

12 1 01/2 113/8 1715h6 91/4 1 VS 8 - 3/4 161/4 4V4

14 117/ 8 123/4 205/16 111/2 15/16 10-3/4 183/4 41/2

16 1 3 V 2 14946 229/1 s 12 13/8 12-3/4 21 5

18 143/ 8 153/ 8 241 V16 1 QV4 1 3/8 12-3/4 231/ 4 51/4

20 16 17 273/32 121/2 1 VS 14-3/4 251/ 2 51/2

PIPE
SIZE

PIPE
O.D.

PIPE LD
MIN.

4 4.80 3.10

6 6.90 569

8 9.05 7.65

10 11.10 9.93

12 13.20 11.70

14 1 5.30 12.91

16 17.40 1491

18 19.50 1695

20 21 .60 18.96

C
Nominal Valve
Size A B CC D DD E EE F FF G GG x

6 6V2 5 Vs 11 11 63/4 41/4 1*/16 11/16 8-3/4 6-3/4 91/2 9V2 41/4

8 73/4 6*/2 131/2 131/4 75/16 45/16 1 VB 1 */s 8- 3/4 6-  3/4 W E 113/4 413/is

10 g 97/8 16 15% 85/8 45/8 1 VS 13/is 1 2 - 7 / 8 8-3/4 141/4 14 61/a

12 10V2 11% 19 1715/16 85/s 45/8 11/4 1 VS 1 2 - 7 / 8 8-3/4 17 161/4 61/8

14 117/8 1 Q3/4 21 205A e 93/4 53/4 13/8 15/16 12-1 10-3h 183/4 18% 51/4

16 13V2 143/8 23*/2 22% ES 10 6 17/16 13/8 1 6 -  1 12 - 3 / 4 211/4 21 61/2

18 143/8 151/4 25 24* *no 1 OVA E Va 1% 17/16 1 6 - 1 V 8 1 2 - 3 / 4 228/4 23'/4 65/8

20 16 167/8 271/2 273/32 101/4 61/4 H 1/16 1 VS 2 0 - 1 1 / 8 14 - 3 / 4 25 25*/2 63/4

PIPE
SIZE

PIPE
O.D.

PIPE LD.
MIN.

4 4.80 310

6 6.90 5.69

8 9.05 7.65

10 11.10 993

12 13.20 11.70
14 15.30 12.91

16 1740 14.91

18 t950 16.95

20 21 .60 18.96

Dimensional Data:
Model ZMII Mechanical ]hint End Butterfly Valve

F=NO & SIZE OF BOLTS

G=BOLT
CIFICLE

6 9@ I
T
l~L NOM

-VALVE
SIZE

C

® ea

I
I

|

A B

I

See Note 1.

X=
LAYING LENGTH

PIPE
O.D.

All dimensions shown in inches.
Mechanical joint end is in compliance with ANSI 21 .11 .

PIPE
l.D.

Installation Diagram
Note: The following items to be
furnished by others unless other-
wise specified in contract: Bolts,
Glands, Nuts, Gaskets -  A va i l a b l e  i n  s i z e s

t h r o u g h  2 0  i n c h e s

Dimensional Data: Model ZMFII
Mechanical ]hint and Flange End Butterfly Valve

FF=NO 8. SIZE OF BOLTS

GG=BOLT
CIFICLE

t

NOM
-VALVE

SIZE CC

I
\

E . I

._.
E E -> \  ; ~

DD* A » ' o
i

B

r

G=BOLT
CIRCLE

El C = FLANGE OD A l l  d i m e n s i o n s  s h o w n  i n  i n c h e s .

F=NO s. SIZE OF BOLTS
125 LB STD LAYDLJT
STRADDLF C LINE ALL
HOLES 1lf8 LARGER THAN
BOLT DID I" P IP E

O D .
»

4u -

X:
LAYING LENGTH

* F . : 1 I § ._ -_I,-

See Note 1.
T

PIPE
LD

InstallationDiagram
Note: Bolts,Nuts, Glands and
Gaskets furnished by others
unless otherwise specified in
contract.

Note 1:Min. Pipe l.D. value has zero clearance between mating pipe and valve disc. Properly
sized piping must include appropriate clearance.

- Available in sizes
6 through 20 inches.

Henry Pratt Company I 7
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Nominal Valve
Size A B D xc

4 51/2 3*/2 67/8 103/8 3 Vs

6 61/2 5 Vs 9 103/4 3 VS

8 73/4 61/2 111/4 12 35/8

10 9 97/8 14 125/8 4 VB

12 101/2 113/a 163/8 15 5 Vs

14 117/8 1 Q3/4 1 87/8 143/4 4'/2

16 131/2 143/8 21 VS 15 43/4

Pipe
Size

Pipe
O.D.

Min. Pipe
LD.

4 4.80 2.61

6 6.90 4.96

8 9.05 7.22

10 11.10 9.22

12 1320 10.97

14 15.30 1256

16 17.40 1459

Pipe
Size

Pipe
O.D.

Min.
Pipe l.D.

4 4.80 2.61

6 6.90 4.96

8 905 7.22

10 11.10 9.22

12 13.20 10.97

14 15.30 12.56

16 17.40 14.59

Nominal Valve
Size A B DC CC FE G

4 5 VS 3*/2 67/8 9 7]V16 15h6 8-5/8 71/2

6 6*/2 5 Vs g 11 77/8 1 8 - 3/4 g VS

8 73/4 61/2 111/4 131/2 815/16 1 Vs 8 -. 3/4 113/4

10 9 97/8 1 4 16 105/16 13/16 12-7/8 141/2

12 10V2 113/8 163/8 19 H 1/2 1 VS 12-7/s 17

14 117/8 1211/16 187/8 QS 113/8 13/8 12- 1 183/4

16 131/2 145h6 21 VS 231/2 111/2 17/16 16  -  1 21 VS

Dimensional Data:
Model ZPII Push-On Point End Butterfly Valve

Y
F=NO 8 SIZE OF BOLTS Installation Diagram

Note: Rubber ring gaskets
furnished by others unless
otherwise specified in contract.

® ®
G=BOLT
CIRCLE

X=
LAYING LENGTH

. PIPE
OD.

\
NOM

VALVE
SIZE C = FLANGE OD

® -1
"rI PIPE
l.D

A 1 B

See Note 1.

All dimensions shown in
inches.
Available in sizes 4 through 16
inches.
D i '/Le"through 10" valves,
i Vs" for 12" and larger valves.
The valve end is designed for
iron or PVC pipe with cast iron
equivalent O.D.s (not tor use
with ITS O.D. pipe.)
Use with "Tyson" (Reg. T.M.
or U.S. Pipe & Foundry Co.)
rubber ring gasket.

Dimensional Data:
Model ZFPII Push-On X Flange End Butterfly Valve

F=NO a SIZE OF BOLTS
125 LB 5TD LAYOUT.
STRADDLE CLINE ALL
HOLES US LARGEFI

I- THAN BOLT DIA

© ©
G=BOLT
CO HCL E PIPE

OD.

c

I
NOM

VALVE C C

X=
LAYING LENGTH

1:1171 ' I
Installation Diagram
Note: Bolts,Nuts, and Rubber
Gaskets furnished by others
unless otherwise specified in
contract.

I PIPE
ID.

A

T
B

See Note 1.

Note 1 : Min. Pipe l.D. value has zero
clearance between mating pipe and
valve disc. Properly sized piping must
include appropriate clearance.

All dimensions shown in
inches.
Available in sizes 4 through
1 Q inches.
D i We" through 10" valves,
i Vs" for 12" and larger
valves.
The valve end is designed for
iron or PVC pipe with cast
iron equivalent O.D.s (not for
use with ITS O.D. pipe.)
Use with "Tyson" (Reg. T.M.
or U.S. Pipe & Foundry Co.)
rubber ring gasket.

8  I Henry Pratt Company
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B D
Nominal Valve

Size A EC

4 51/2 3 VS 55/16 81/8 3/4

6 6*/2 5 Vs 7*/2 8V2 3/4

8 73/4 51/2 93/4 85/8 7/8

10 9 97/8 12 8 15/16

12 101/2 115/1e 14V4 8 15/16

14 117/8 1211/16 167/1 e 8 15/16

16 13V2 14546 1 SVC 8 13h6

18 143/8 15386 2015/16 8 1 VS

20 16 1613Ae 227/s 8 13h6

Actuator Dimensional Data for Models ZFII and MKII
Pratt MDT Manual Actuator

>
>

1
4

| |  1

R
T

s >Q

4 mm

J tA I dimensions
shown in inches

8'A. E
=  v
_ DIA.

+

4
P

v
4
M
v CHAINWHEEL

HANDWHEEL

\TT 33/ PR.

Valve
Size

MDT
Size _| L N PM R T v Ws

# Turns
to CloseQ

3 to 1211 MDT-2 77/877/sQ VB41 V16 Q2 41/441/2 75/8 9 VB8 32

14, 16" MDT-3 1055/827/1 655/a 35/32 53/8 9 VS 101/2 12 9 Vs 303 VS

18, 20" MDT-4 4012433/8227/326% 75/16 63/4 11101/2 91/8111/2

Dimensional Data:
Model ZVII Victaulic End Butterfly Valve

.|.
1

novel
VALVE C
SIZE

- .

A n * B

1

- Available in sizes
4 through 20 inches.

I

I

I

I All dimensions shown in inches.

\ "D" dimension i 'Ah" for 4" thru 10" valves.
"D" dimension i 1/8" for 1 Q" thru 20" valves,i

I
!
I

Victaulic groove profile style 44

I

I

I

E

D »

w .

INSTALLATION DETAIL
NOTE V\CTAULIC COUPUNGS GLANDS, AND

GASKETS FURNISHED BY OTHERS

For further information regarding manual actuators, refer to Pratt's Butterfly Valve Actuator brochure.

1

Henry Pratt Company l 9



PRATT PRODUCT GUIDE

Model
2FII

Monoflange
MKII

Plug
Valve

Triton
XR70

® Indicating Butterfly Valve
UL & FM approved

Tilting Disc
Check Valve

Triton
XL

® N-Stamp Nuclear
Butterfly Valve

Cone
Valve

Rectangular
PIVA Post Indicating Valve Assembly

UL & FM approved
Sleeve
Valve

Rubber Seated
Ball Valve

Triton
HP250

® Check
Valve

Metal Seated
Ball Valve

Control
Systems

Plunger Valve

Henry Pratt Company

PRATT Air Valve

401 South Highland Avenue
Aurora, Illinois 60506-5563 - US

P: 630-844-4000 F: 630-844-4t 60
www.henrypra1't.com

ISO 9001 : 2000 Certified

© 2012 Henry Pratt Company I Printed in the U.S.A. I BFv3Q0-0214



VALLEY FARMS
ARSENIC REMOVAL FACILITY
SORB 33® ADSORBER SYSTEM

(1) ONE 89099 DIA. ADSORBER

SEVERN TRENT SERVICES
PROJECT # 22643

SECTION 5 MECHANICAL EQUIPMENT
B. MANUAL BALL VALVES
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ARSENIC REMOVAL SYSTEM
AZ WATER

VALLEY FARMS

22643Tetra Cont. No.
Cost Code
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Rev.
Date
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Sheet 1

Date
Date
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Qty Mark Materials Description Drawing No. Code Letter

TEM TT E F FEW TE IT E

f;
F125100 PSIGDESIGN PRESSURE

Threaded, 2-Piece, Standard Port Stainless Steel Ball Valve

Blow-out-proof stem design Reinforced TFE Seals and TFE Seals

_JllL J L_ll1_l'EE T

M F L r1.l[l IU; MrW
rr

2 V-402 AIR IN /VENT & DRAIN2" DIAMETER

1 V-402 t 1 DIAMETER AIR RELEASE SHUT OFF

1 V-402 VESSEL MEDIA SAMPLE3/4" DIAMETER

7 V-402 1/2" DIAMETER INSTRUMENT / SAMPLE

2 V-402 'I/4" DIAMETER SAMPLE SCREEN

TAG EACH ITEM WITH "MARK NO.' USING CORROSION RESISTANT

TAG ATTACHED WITH SS WIRE.

TE E F F  T T TT  E  TW  TE P.O. NO.

E

Page 1



I

76F 103-01A

76F 104 01A

76F-105-01A

1/2"

3/4"
1"

0.50

0.81

1.00

3.85

3.85

4.75

1.27

1.62

2.00

1.73

1.96

2.27

0.57

0.91

1.38

1.21 L 2.35

1.391 2.77

1.67 3.34

FOR PRESSURE/TEMPERATURE RATINGS,

REFER TO PAGE M-12, GRAPH N0. s2.00 2.37 4.74 7.7776r-108-01A 2" 3.693.75 6.90

;

l
r

1

2

3

4

5

6

7

8..
I 9
L  1 0

{ 11

Investment cast components
Reinforced seats
Blow-out-proof stem design
Adjustable packing gland
Stainless Steel lever and nut

I -01 All

-p -01- 1/2"to 2"

-T -01- 1/2"t0 3"

-02- 1/2"t0 3"

-04- 1/2"t02"

-08- 1/2"t02"

. _  - 1 1 - 1/4"to 2"

. -14» 3/8"to 3"

-24- 1/2"to 3"

-27- 1/4"to3"

-30-. 1/2"to 2"

-32- 1/2"to 2"

-39- 1/2"to 2"

-40- .__1/2"to 2"

-44- 1/4"to 3"

-45- 1/2"to 3"

-46- 1/2"t02"

__ -47- 1/2" to 2"

-48- 1/4"to 2"

-49- 1/2"to 3"

-  - 56~ 1/2"t0 3"

-60- 1/2"t03"

Female NPTThread, 1/4"-3" 1000 CWP (psig), Cold Non-Shock. (See referenced P/T chart)
150 psig Saturated Steam.
Vacuum Service to 29 inches Hg.
MSS SP-110 compliant.

OPTIONS AVAILABLE:
45urnx) 0m0n

STANDARD MATERIAL LIST
MATERIAL

FEATURES

Stem packing

Stem bearing

Ball

Seat (2)

Retainer

Gland

Stem

Lever nut

Body Seal

Body

_Lever and grip

PART

Standard Configuration

BSPP (Parallel) Thread (connection

BSPT (Tapered) Thread Connection

Stem Grounded

2.2S"Stem Extension

90°  Reversed Stem

Thermal-Seal" Insulating Tee Handle

Side Vented Ball (Uri-Directional)

Graphite Packing

SS Latch-Lock Lever & Nut

(am-Lock and Grounded

SSTee Handle gt Nut

SS Hi-Rise Locking Wheel Handle, SS Nut

Cal-Loc and Grounded

Seal Welded

Less Lever8r Nut

Latch Lock Lever - Lock in (lased Position Only

SS Latch Lock Oval Handle

ss 0vaI Handle (No Latch) & Nut

No Lubrication. Assembled Dry.

rumen Seats & Packing

Static Grounded_Ball 8tgem

SIZE I

(More information in Section J)
f 11

MPTFE

RPTFE

A276-316 Stainless Steel

RPTFE

A351-CF8M Stainless Steel

A276-316 Stainless Steel

A276-316 Stainless Steel

304 Stainless Steel

RPTFE (1/2"to 2")

A351-CF8M

§§.w!vir~y.l

i
'by

Stainless Steel Full Port Ball Valve

n al r

I

I

I
I
I

¢

Fire tested API 607, 6th edition (Requires "24"suffix)
• Meets NACE MR0175 (2000) & MR0103 (2012)
- CSA/CAN 3.16-M88 (2009) (Requires "01 "suffix)
» NSF/ANSI 61 (2010) Section 8, Annex F 81 G
- NSF-372, Drinking Water System Components - Lead Content

--B-l
C

' Q

I

F

PRODUCT
NUMBER

I 76F-101-01 :1/4"
76F-102-01 3/8"

0.37

0.37

0.95

0.95

1.91

1.91

1.12

1.12

1.60

1.60

3.85

3.85

T.

0.47

0.44
* LEAD FREE: The wettedsurfaces of this product shall contain no more

than 0.25% lead by weighted average. Complies with CA AB1953, VT
Aft 193, MD HB372, LA HB471 and Federal Public Law 117-380. ANSI
3rd party approved and listed.

76F-106-01A

76F-107-01A

1.25"

1.5"

1.25

1.50

1.96

2.05

3.92

4.10

2.73

2.92

3.21

3.31

7.77

7.77

4.17

4.69
i

76F-100-01A 3"
3.00 3.70 .7.40 5.68 5.23 10.00 22.40

REV. 1 1-18-13

r

www.apoIlovalves.com

. |

ll

1

Customer Service (704)841-6000

-
Valves



76F~100 Series 5115 68

i

i
!

f

4

I

\

, 32-100/200 Series 5.1

i 64-100/200 Series 6

64W Series --

. 70B-140 Series 8.4

70-100/200 Series-  8 . 4

70-300/400 Series 1 - -

70-600 Series 2.3

70-800 Series '  8 .4
71AR Series --

71-100/200 Series

72-100/900 Series

73A-100 Series

73-300/400 Series

i 74-100 Series

75-100 Series

76AR Series

Cv FACTORS FOR APOLLO VALVES
sl1£(ln.L..,; 1a_.L.szaJ vs
vALve '

Where:
Q =
AP :
SpGr :
Cv=

The listed Cv"factors"are derived from actual flow testing, in the Apollo" Ball Valve Division, Conbraco Industries, Inc., Pageland, South Carolina.
These tests were completed using standard "off the shelf"valves with no special preparation and utilizing standard schedule 40 pipe. It should
be understood that these factors are for the valve only and also include the connection configuration, The flow testing is done utilizing water
as a fluid media and is a direct statement of the gallons of water flowed per minute with a 1 psig pressure differential across the valve/
connection unit. Line pressure is not a factor. Because the Cv is a factor, the formula can be used to estimate flow of most media for valve sizing.

Flow0F LIQUID

flow in US rpm
pressure drop (psig)
speciflc gravity at flowing temperature
valve constant

i
;

4.5 7.2

8.1

4.5

4.5

8_4

8.4
8.4
8.1
8.4_ . ;

8.4

2.3

orAl

15

7.2

7.2

4.5

-.. 26
7.2 15

26
7.2 15
7.2 15
7.2 15
15
7.2 ___15

26

4.5

7.2

6.6

7

7.2

7.2

AP
Q=C

V \lSpGr

I
i

5.4

15

15

16

16

15

15

15

5.4

15

8

19

.(Q)2 (§pGr)-

(Cv)2

30

30

30

12

30

30

30

48

30

48

30

30

30

For Apollo Ball Valve

14

43

43

43

65

43

65

43

43

43

43

43

43

1

1

1

48
48
48
21
48
48
48
125
48
125
48
48
48

.. 125
48
125
21
125
125
125
125
35
125
125

%

177

177

84

84

84

34

84

84

84

170

84

170

84

84

177

84

170

34

177

177

177

177

®

55

268

E

I

K

I

I

Where:
Q =

AP =
SpGr =
PP =
T =

Cv =

FlOWOFGAS

389

389

108

108

216

108

216

108

108

108

389

108

216

47

389

389

389

389

108

108

108

47

95

309

flow in SCFH
pressure drop (psig)
specific gravity (based on air = 1.0)
outlet pressure-psia (psig + 14.7)
(temp. ° F + 460)
valve constant

v
r

t r A P  -

503

503

503

629

629

190

190

190

190

190

190

190

190

Q : 1360 C (AP) (P%)
V (SpGr) (T)

.4

370

370

370

370

370

370

1018

1018

370

370

.5.4 x 10-7 (SBGr) (T) (Q)2
(Cv)2 (PP)

670

670

670

1622

1622

670

670

" ;

_1_ _

I

76-100 Series

76-300/400 Series

76-600 Series

7K-100 Series

77AR Series

77C-100/200 Series

77D-140 Series

77 D-640 Series

77G-UL Series

77W Series

77X Series

77-100/200 Series

79 Series

8.1
_8.$

is
8.5

30

48

12

51

S I

36

36

11

36

36

36

51

32 I

43

65

14

68

68

68

68

24

68

68

68

68

44

125

66

177

148

389

218

503

440 390

continued on next page

Valves
Copyright ©2013 Apollo Valves, Manufactured by Conbraco Industries - Printed in the USA
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MARK QTY SIZE SERVICE
AV-001 2 POTABLE WATER

VALLEY FARMS
ARSENIC REMOVAL FACILITY
SORB 33® ADSORBER SYSTEM

(1) ONE 89099 DIA. ADSORBER

SEVERN TRENT SERVICES
PROJECT # 22643

SECTIGN 5 MECHANICAL EQUIPMENT
c. AIR RELEASE VALVES
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T M E  E E EM

1 AV~001 SERVICEs POTABLE WATER

PURPOSE;

FILLING AND PREVENT FORMATION OF EXCESSIVE VACUUM CONDITION s DURING DRAINING OPEARATIONS
U100 125 FPSIGVESSEL RATING

1 1 DIAMETERSIZE:

THREADEDEND CONNECTIONS

CAST IRONBODY AND COVER

316 STAILESS STEELFLOAT

SEAT BUNA N (NSF)

TTE WT F E M T EE ww
APCO SERIES 140CACCEPTABLE

MANUFACTURERS: GA INDUSTRIES FIG. 945

CRISPIN SERIES C

PRATT

TAG EACH VALVE WITH I MARK no' USING CORROSION RESISTANT

TAG ATTACHED WITH SS WIRE

SUBMIT CATALOGUE CUTS MARKED WITH

TAG NUMBER

SIZE

QUANTITY

FEATURES

P.O. No.E  E T F  T T TFT  E  T W  T E

E  E E E

Page 1



1 /2" N PT 6-1 /4" 7-1 /4" 3-7/8" 16

3/4" NPT 6-1 /4" 7-1 /4" 3-7/8" 16
" NPT 16

ENGINE :

The Combination Air Valve shall consist of a KINETIC Air & Vacuum
Valve and an Air Release Valve contained in a single body housing. The
valve shall be designed to exhaust large amounts of air during filling, to
release small amounts of accumulated air during operation and to admit
large amounts of air upon impending vacuum during draining.

The inlet shall be the nominal size of the valve and the outlet shall be the
same size as the inlet. Body and cover shall be of cast iron conforming to
ASTM A126, Class B. The Air & Vacuum portion of the valve shall be
designed to exhaust air at up to sonic velocity without blowing shut. The
floats shall be spherical and shall be capable of withstanding a test pressure
of 1000 psi. The Air Release portion shall have a stainless steel leverage
mechanism and float. The small orifice shall be stainless steel and have a
rubber seat.

KINETIC Compact Combination Air Valves shall be as manufactured by
GA Industries, Inc., their Figure 945.

C
(WIDTH)

7-1 /4"6-1 /4"

1 IN SPEC ICATION

3-7/8"

'IA

AxC
8 14 11

191128 9

Required

1. BODY - Cast Iron A126 Class B
2. COVER - Cast Iron A126 Class B
3. SEAT (Air Vacuum) - Buna-n
4. SUPPORT RING . 316 Stainless Steel
5. FLOAT BALL (Air Vacuum) - 316 Stainless Steel
6. SEAT SCREWS . 18-8 Stainless Steel
7. COVER GASKET - Composition
8. COVER BOLTS . Steel Grade 2
9. ORlFICE - 316 Stainless Steel

10. ORIFICE BUTI'ON Buna-n
11. LEVERAGE BRACKET - 316 Stainless Steel
12. FLOAT ARM . 316 Stainless Steel
13. FLOAT BALL (Air Release) - 316 Stainless Steel
14. COILED SPRING PIN - 302 Stainless Steel
15. PIPE PLUG - Steel (Commercial)
16. SLOWED SPRING PIN . 410/420 Stainless Steel
17. LOCKWASHER 18-8 Stainless Steel
18. FLOAT SCREW - 18-8 Stainless Steel
19. COUNTERSUNK PLUG - Steel (Commercial)
20. REDUCING BUSHING - Steel (Commercial)
21. CUSHION - Buna-N
21. BALL GUIDE . UHMW-PE

Kinetic Operating Principle of the Combinelic Valve

FIG. 945 LINKAGF 10
UETAIL

VALVE
SIZE

A B WEIGHT
(SQUARE) (HEIGHT) (LBS.)

During the exhausting sequence, the air flowing around
the large orifice buoy ball produces a resultant downward
force which maintains the bail in the open position.

The buoyant force of the balls will seal both
orifices when water reaches the balls.

Pressure Rating:
NPT Inlet Body rated to 300 psi WOG, tested to 450 psi
Float tested to 1000 psi

Working Pressure
10-150 psi with 3/32" orifice (Standard - Fig. 945)
10-300 psi with 1/16" orifice (Optionai - Fig. 94TH)

CONSULT FACTORY IF OPERATING
PRESSURE IS LESS THAN 10 PSI

Small Orifice (Air Release) Maximum Venting Rate
Figure 945@ 150 psi with 3/32" orifice = 14.7 SCFM
Figure 945-H@ 300 psi with 1/16" orifice : 8.5 SCFM

FOR SIZING AND LOCATING SEE PAGES 16-17. 36-37

Connections
Inlet - NPT. Standard
Outlet - NPT. Standard

Options

I

For Optional Cowl, specify 945-C
For Optional Throttling Device, specify 945-P

see pages 41 and 35

2.

1.
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VALLEY FARMS
ARSENIC REMOVAL FACILITY
SORB 33® ADSORBER SYSTEM

(1) ONE 87099 DIA. ADSORBER

SEVERN TRENT SERVICES
PROJECT # 22643

SECTION 5 MECHANICAL EQUIPMENT
D. EXPANSION JOINTS
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Qty Mark Materials Description Drawing No Code Letter

TE
Sinqle Arch, Flanged EPDM - NSF listed rubber, Galvanized CS back up rings,
Drilled per ANSI Class 125 Flanges, rated for 100 psiG @ 125 °  F
Include Galvanized Carbon Steel Control Rods designed for Maximum Design Pressure.

Face to face dimension 6"

E EMANUFACTURER

2 EJ-001 6.0 IN DIAMETERSEE

TAG EACH ITEM WITH 'MARK no. USING CORROSION RESISTANT

TAG ATTACHED WITH SS WIRE.

SUBMIT CATALOGUE CUTS MARKED W/

TAG NUMBER

SIZE

QUANTITY

- FEATURES

P.O No.T TF TTFE  E T  E  TW  TE

E T

Page 1
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X

X

X

X
X

X
X

X
X

/BBS
lEES
/EE34

Chlorobutyl

EPDM

EPDM

Chlorobutyl
EPDM

FDA-EPDM

250°

2 5 0 °

2 5 0 °

Black
Red
Red
RedX /103 EPDM FDA-EPDM 2 5 0 °

IH:-9°f3
/HH

HUM

CSM

sPUN\

(SM

265°

2 1 2 °

DBL Red

Green

X
X

X
X
X
X

X

X

X

X

X
X

/NH
/no
INN
/NP
INp.96

Neoprene

Neoprene

Neoprene

Neoprene

Neoprene

CSM

FDA-Nitrile

Neoprene

Nitrite

Nitrile-ABS

212°
212°
225°
212°
212°

I I I I I  I  I  I

Spherical Molded Expansion faints ore designed tar piping systems to absorb pipe movements, relieve stress, reduce system

noise/vibrot ion,  compensate for misalignment /ollset  and  to protect  rotat ing  mechanical equipment  against  start -up surge forces.

The molded  style 240 sing le sphere and  242 twin sphere designed  bellows ore inherent ly st ronger than the convent ional hand-built  style spool arch type.  Internal

pressure within a "sphere" is exerted  in all d irect ions,  d istr ibut ing  forces evenly over o larger area.  The spherical design "f lowing arch" reduces turbulence and

sediment buildup.

Proto Style 240/242

Features and Benefits:

Absorbs Direction<JI Movement
Thermal movements appear in any r ig id  pipe system due to temperature changes.  The Style 240 and  Style 242 spherical arch expansion joints allow for axial

compression or axial extension,  lateral def lect ion as well as angular movement .  (Note:  Rated  movements in this publicat ion are based  on sing le plane movements.

Mult iple movement  cond it ions are based  an a mult iple movement  colcuiat ion.  Contact  Proc0 for informat ion when designing  mult iple pipe movements, )

Easy Installation with Rotating Metallic Flanges
The f loat ing  metallic f langes f reely rotate on the bellows,  compensat ing  for mat ing  f lange misalignment,  thus speed ing  up installat ion t ime.  Gaskets are not  required

with the Sh/ le 240 or Style 242,  provided  the expansion joints are mated  against  o f lat  face f lange as required  in the installat ion inst ruct ions.

F l a n g e  M a t e r i a l s / D r i l l i n g
The Praco Style 240 and  Style 242 molded  expansion joints are furnished  complete with plated  carbon steel f langes for  corrosion protect ion.  304 or Sir  stainless

steel f lang es are avai lable upon req uest  as well as  ANSI 250/300 lb. ,  BS- l0,  DIN PNTO 8 PNI6 and  IIS- lOK d r i lling .

A b s o r b s  V i b r a t i o n ,  N o i s e  a n d  S h o c k
The Prado Style 240 and Style 242 molded expansion taints ef fect ively dampen and insulate downstream piping  against  the t ransmission of  noise and vibrat ion

generated by mechanical equipment.  Noise and vibrot ian caused by equipment can cause stress in pipe,  pipe guides,  anchors and other equipment dawnstreom.

Water hammer and  pumping  impulses con also cause st rain,  st ress or shack ta a piping  system. Install the Style 2400r Style 242 molded  expansion joints to help

campensote far these system pressure spikes.

W i d e  S e r v i c e  R o n g e  w i t h  L o w  C o s t
Eng ineered  to operate up to 300 PSIG or 265°F,  the Pr0c0 Style 240 and

Style 242 con be specif ied  for a wide range of  piping  requirements.

(ompored  to convent ional hand-built  spool type joints,  you will invest  less

money when specifying  the moss-produced, consistent high quality,  molded

sing le or twin sphere expansion joints.

M a t e r i a l  I d e n t i f i c a t i o n
All Style 240 or  Style 242 molded  expansion joints have branded  elastomer

designat ions.  Neoprene Tube/Neoprene (over  (NN) and  Nit r i le Tube/neoprene

Cover (NP) elastomer designated taints meet the Coast Guord Requirements and

conform to ASTM F i T23-87.  240( /NP-9 taints  have ABS cer t i f icat ion.

L a r g e  I n v e n t o r y
Proco Products, Inc. maintains one at the largest inventories of rubber expansion

joints in the world .  Please contact  us for price and availability

2 4 0  S i n g l e  S p h e r e 242 Twin Sphere

Green

White

Blue

Yellow

DBL Yellow

information sub/ect ro change without notice.

Notes: All Products are reinforced with Nylon Tire Cord, except240-A and240-Cwhich

are reinforced with Falyester
I. All NN 8 NP elastomer designated joints meet the Coast Guard

Requirements and conform to ASTM F I 123-87 and are marked occordingllc

2. Branding Label will be marked as "F00d 6rade

3. 88, EE 0r EE-9 are good for 300°F blower service at20 FS/0r less.

I

4. 240-A 8240( expansion joints have black EPDM Tube,

but are FDA campliont

5. EE-9 /oinks are peroxide cured.

6. NP-9 iainfs move A85 cerNfimfian.

7, All elasfomers above are not iniendea' for steam service.

8. only available up Io 12" l.D.

9. For PTFE lined sing/e sphere see wwvvprvcapraducfs.cam/prfelinedhfml
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25.0 22.75 16

1.250
1.250
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209.0
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I O 0.95

(24.0)(250)

16.0

(406.0)

14.25

(362.0)
12

I .00
(25.4) 7/8 -9 UN(

1.02

(26.0)

17.5

(445.0)

15.25

(387.4)
16

1.13

(28.6)

0.95
(24.0)

116.0
(406.0)

14.0

(355.6)
12

19.0
(483.0)

17.0

(43l.8)
12

1.00

(25.4)
7/8-9UN( 1.02

(26.0)

20.5

(52I.0)

17.75

(450.9)
16

1.25

(31.8)

0.95

(24.0)

18.0

4457.01

16.0
(406.4)

12

21.0

(533.0)

18.75

(4763)
12

HE
(28.6)

|.8 UN(
1.10
(28.0)

23.0

(584.0)

20.25

(5I4.4)
20

1.25
(31.8)

1.02

(26 0)

20.75

(5270)

18.5
(469 9) 12

23.5

(597.03

21.25

(539.8)
16

1.13

(28.6)
I .GUN(

1.18
(30.0)

25.5

(648.0)

22.5

(5715)
20

L38

(34.9)

1.10

(28.0)

22.75

(578.0)

20.5

(520.7)
12

18 1.18

(30.0)(450)

25.0
(635.0)

22.75
(577.9) 16

1.25

(31.8)
11/a-7uuc 1.18

(30.0)
28.0

(7Il.0)
24.75

(628.7)
24

I .38

(34.9)

1.18

(30.0)

25.25
(64I.0)

23.0
4584.2)

16

2 0 1.18

(30.0)(500)

27.5

(699.0)
25.0

(635.0)
20

1.25

(31.8)
l l /8-7UN( 1.18

(30.0)

30.5

(775.0)

27.0

(68S.8)
24

L38

(34.9)
1.18
(30.0)

27.75

(705.0)

25.25
(64l.4)

16 1.00
(25.4)

184
*..
1
=8

2 4 1.18

(30.0)(600)

32.06
(813.0,

29.5

(7493)
20

I .ea
(34.9) ll/4-7UN( 1.18

(30.0)

36.0
(914.0)

32.0

(8I2.8)
24

L62

(41.3)
1.18
(30.0)

32.5

(826.0)

29.75

(755.1)
16



3.13

(19.50)
4

0.625

(15.81)
1/2-13 UN(

1.25

(31.75)

3.5

(88.90)
4

0.625

(15.87)
1/2-13 UN(

1.25

(31.78

3.88
498.553

4
0.625

(I 5.87)
1/2-13 UN(

L25
(31.75)

4.75

(I20.65)
4

0.750

(19.05)
5/8-11 UN(

1.25

(31.75)

5.50

(I39.10)
4

0.750

(l9.05)
5/8-11 UN(

L25

(31.75)

6.00

(l52.40)
4

0.750
(19.05)

5/8-11 UN(
1.25

(31.75)

7.0

(]11.80)
8

0.750
119.05)

5/8-11 UN(
1.25

(31.75)

7.50

(I90.S0)
8

0.750
(19.05)

5/8-11 UN(
1.25

(31.75)

8.50
(71590)

8
0.875

(77.73)
3/4-10 UN(

1.50
(38.10)

0.375

(9.53)

8.375

(2I5.9)

0.375

(9.53)

8.750

(222.8

0.375

(9.53)

9.125
(231 .8,

0.375

(9.53)

0.375
(9.53)

10.125

(257.2)

11.125

(282.6)

0.375
(9.53)

11.625

(2953)

0.375
(9.53)

12.625

(320.7)

0.375

(9.53)

13.125

(333.4)

0.s00
(17.70)

14.125

(358.8)

9.50

(241.30)
8

0.875

(22.23)
3/4-10 UN(

1.50
(38.10)

A
T

0.500

(12.70)

15.125
(384.2)

]]_7$
(298,115)

8
0.875

(22.23)
3/4-10 UN(

1.50

(38.10)

14.25

(361.95)
12 1.000

(25.40)
7/8-9 UN(

1.50

(38.10)

0.750
(19.05)

19.125
(485.8)

0.750

(19.05)

0.750
(19.05)

21.625

(5493)

24.625

(6255)

0.750

(19.05)

26.625
(676.3)

0.750

(19.05)

30.125

(765.2)

0.750

(19.05)

31.625

(803.3)

0.750

(19.05)

34.125
(866_8)

so

x
12

300

19.00

(483.00)

17.00

(43l.80)
12 I .000

(2S.40'
7/8-9 UN(

1.50

(38.10)
|

14

350
21.00

(533.00)

f 18.75

(476.2S)
12

l.]25
(28.58)

1.75

(44.45)

16

;400

23.50

($91.00)

21.25

(539.75)
16 1.125

(28.58)

1.75

(44.45)

22.75

(577.85)
16 1.250

(31.75)
2.00

(50.80)

25.00

(635.00)
20

1.250
(31.75)

2.00

(50.80)

29.50

(749.30)
20

1.375

(34.93)

2.00

(50.80)

2.00

150.801-

L

P a&h:l*l »*

Bolt Hole
'°.: |-- CJ ea \ .

( l 08.0)

§ (0ntr0l Rod

Hate 0.0

Inch / (mm)
Diameter

Inch /

(15.9)

(15.9)

(I52.00)

(]21.0)

(118.0)

(15.9)

(lS.9)

(l18.00) (15.9)

(l9I.00) (IS.9)

(216.0) (15.9)

(229.00) (15.9)

<754.00> (15.9}

(34300)

(l5_9)

(406.00)

(25.4)

(25.4)

(25.4)

(25.4)

(31.8)

(635.00) (31.8)

(31.8)

1.000

(25.40)

38.625N
E (981.I)

38.75 36.00 46.375

(31.8)

(984.00> (9I4.40) (34.93) S (31.75) (1177.9> (38.1)

1.500
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1 PRESSURE RELIEF VALVE FOR LIQUID SERVICE

TEE

° F100 125PSIGVESSEL RATING:

WATERLIQUID:

INLET PRESSURE RANGES 30-35 PSIG

PSIGATMOUTLET PRESSURE RANGEs

PSIG100SET PRESSURE:

TBODY1

ETRIM:

FINLET CONNECTION:

FOUTLET CONNECTION:

E M E EMANUFACTURER:

Documentation: Five (5) Copies of Installation O & M Manuals
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Moder 91: Bronze tr im, with pressuret ight
cap. Suitable for maximum back pressure of
60 psig. Variation "OG" for f ield adjustability.

> PENTAIR VALVES a. CONTROLS

KUNKLE SAFETY AND RELIEF PRODUCTS
MODELS9l.218AN0228

Cast Iron Liquid Relief Valves

M o d e l  d e s c r i p t i o n s F e a t u r e s

I

Model 218: Bronze trim, UL and FM
approved for f ire pump installat ions. Special
design offers minimum set pressure of 60
p5191. Easily adjustable with handwheel to
200 psig 1175 psig with optional 125# inlet
f lannel.

•

Bolted bonnet permits easy inspect ion
and serv ic ing without  removal f rom
system.

Quality cast iron body and bonnet. insert
and disc are available in either bronze or
Stainless Steel [SS] and lapped for
opt imum performance,

• Springs are s teel w ith plat ing for
corrosion protect ion.

Model 228: Bronze t r im, with pressuret ight
cap. UL and FM approved for f ire pump
installat ions. Suitable for maximum back
pressure of 60 psig. Supplied with
handwheel.

•

•

High l i l t ,  wing-guided disc of fers high
relieving capacity. Pivot between disc and
spring corrects  misal ignment  and
compensates for spring s ide thrust .

Each Kunkle valve is tested and inspected

for pressure setting and leakage.

ApplicationsTechnical data

Pressure and Temperature Limits2 I Fire Pump Service. UL1/7B listed and FM
approved. (models 218, 228]

•

Model 91:
5 to 400 psig;
-20° to 406°F •

Models 218, 228:

Inlet and outlet flanges per ANSI B16.1

- 125#. Limited to 175 psig maximum set

pressure.

Epoxy-coated internal body and bonnet
for corrosive environments. Temperature
limit 125°F l52°c1.

60 to 200 psig :

~20° to 406°F

•

Overpressure relief and protection of
pumps, tanks, lines and hydraulic
systems.

Pressure regulat ion.

Furnished standard with ANSI rated

B16.1 250# inlet flange and ANSI rated

B1A.1 - l 25# outlet flange,

Options

SS trim. Insert and disc) (variation 02]

Female x Female NPT connections. 111/2"

to 4" sizes]

Notes:

1 Back pressure increases set pressure on a one
to one basis, and reduces capacity. Back
pressure in excess of 10% of set pressure is not
recommended.

2. For other pressure and temperature limits,
consult ANSI 816 cast iron flange standards.

KUKMC-0380-US-12t2 Copyright © 2012 Pentair www.penrAxR.c0MnALvEs



KUNKLE SAFETY AND RELIEF PRODUCTS
MODELS9I, 2l8 Anl] 228

up* I

4'8
f a

Parts and Materials

No.

1

2

3

4

5

B

7

B

9

10

11

12

13

14

15

Le

. _9,.-49
,

Body

O-ring

Insert

Disc

Spring Step

Spring

Bonnet Gasket

Hex HeadCap Screw!

Bonnet

Cap Gaskets

CompressionScrew Bushing

Jam Nut

CompressionScrew

Cape

Socket Set Screw

Stem

3; Ru
,» ?9"~='i!T§:'"i8!l3f *

, 4

.,.
a -r e

128.

»  . :

Iron, A126 Class A orB

BUNA-N
I

1

2

Steel, Aluminum coated

Fiber and Nitrite. Klinger C-4400 or C-4401

Steel, SAE Gr. 5

Iron, A126 Class A of B

Fiber and Nitfile. Kllnger C-4400 or C-4401

Iron, A536 80-55-06

4

4

Iron, A126 Class A or B

Steel, Commercial

2

.4~ 1

.go 1

1 J. a .

L .  w b f= . 4

13

12

11

10

9

14

4

3

2

5

6

7

8 16

15

1.

HandwheeI5

Handwheel Jam Nuts

Iron, A126 Class A or B

Steel Plated. Commercial
1

Model 91

Notes:

1. Disc (item 4) and insert (item 3) material
Bronze. B-584 Alloy84400 or B62, also
available in SS, A743 Gr. CF-8. as a package
option.

Material Brass, B16 or Bronze. B584
casting.

2, Material CS with anti-corrosion coating,
commercial Gr. or Brass. B16.

5. Handwheel option available, delete cap
(item 14) and gasket (item 10).

3. 6 bolts required tor 3' and 4° sizes. and
8 bolts required tor 6° size,

6, Inlet and outlet flanges per ANSI B161
25044, inlet flange standard and 125# inlet
flange optional. Outlet flange 125#.

page 2 KUKMC-D380-US-1212 Copyright © 2012 Pentair
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Parts and Materials

KUNKLE SAFETY AND RELIEF PRODUCTS
m0nlLs9I. 2I8 AND 228

12

11

10

14

la

4

3

2

1

6

5

7

8

9

s

Mlrlld re

7

` 16

12

13

14

15

15

17

1

2

3

4

s

6

7

8

g

10

11

Disc

Spring Step

Spring

Bonnet Gasket

Hex Head Cap Screws

Bonnet

Compression Screw Bushing

Jam Nut

Compression Screw

Handwheel

Handwheel Locknut

Spring Pin

Socket Set Screw

Stem

Compression Screw Locknut Wrench
Installation Instructions

Body

O-ring

Insert

Pan Name

W B

Steel, A356

Paper, Commercial Gr

Steel. Aluminum Coated

Fiber and Nitrite, Klinger C-4400 or C-4401

Steel. SAE Gr.5

Iron. A126 Class A or B

Brass. B16

Brass. B16

5

Iron. A126 Class A or B

Steel Plated. Commercial Gr

Steel. Commercial Gr

Steel. Commercial Gr.

Iron. A126 Class A or B

BUNA-N

Materials

an
18

14

13

18

19

Cap'
Cap Gasket'

Iron, A126 Class A orB

Gasket, Klinger Silicone C~4400

12

11

10

Notes:

15
1. inlet and outlet flanges per ANSI B16.1

2508. inlet flange standard and 125# inlet
flange optional Outlet flange 125#.

5. Material Brass, B16 al Bronze. BSB4 casting
(Model 218 only), B584 Alloy 84400 (Model
22a only).

19

9

5

8

16 2. Disc (item 4) and insert (item 3) material
Bronze, B-584 Alloy 84400 or B62. also
available in SS. A743 Gr. CF-8, as a package
option.

6. Not shown on assembly

7. Cap (item 18), Gasket (item 19) and Locknut
(item 11) factory installed. Handwheel (item
13) shipped unassembled (Models 218 and
228).

.17

3. Material CS with anti-corrosion coating,
commercial Gr., Brass. B16 or SS. A582
TY 416.

7 6 bolts required for a' and 4' sizes, and
8 bolts required lot6'size.

6

5

4

3

2

1

Maid ala

Copyright Q 2012 Pentair KUKMC-0380-US-1212 page 3



472 x2 45/e091H-H 125# Flange 125# Flange 123/4 5/17548/4

1.'_' '_ J T
C

4~
A
v8.

Model 91

KUNKLE SAFETY AND RELIEF PRODUCTS
MUDELS 91. ZIBANIJ 228

Specifications

Model
Number

091A-G

091H~G

091K-G

n91A.H

091K-H

091A-J

091H-J

091K-J

091A-K

091H-K

091K-K

091A-M

091H-M

091K-M

091H~P
091K-P

'3'8:."~-~

:El

I •
•

2 x2
2'/2 x21/2

21/2 X21/2
21/2 X21/2

3 x3
3 x3

3 x3
4 x4

4 x4
4 x4

6 x6
6 x6

11/2X 11/2

11/2x 1'/2

11/2 X t'/2

9 1 9

Valve
Size
lint

\F""¥;

Female NPT

1258 Flange

250# Flange

Female NPT

250# Flange

Female NPT

125# Flange

250# Flange

Female NPT

125# Flange

250# Flange

Female NPT

125# Flange

250# Flange

125# Flange
250# Flange

Inlet

Connections
ANSI Standard

Outlet

Female NPT

125# Flange

125# Flange

Female NPT

125# Flange

Female NPT

125# Flange

125# Flange

Female NPT

125# Flange

125# Flange

Female NPT

125# Flange

125# Flange

125# Flange
125# Flange

43/4

43/4

5

Mia

5

41/2

5114

5'l4

57/e

57/8

6V4

65/a

65/8

66/8

93/8

98/8

A

Valve Dimensions
in
a

45/e

41/2

43/4

43/4

57/a

51/a

57/a

61/2

61/2

61/2

81/2

8'/2

41/4

41/4

43/4

41/n

26

26

26

31
31

12°/4

141/4

141/4

141/4

21

213/4

213/4

117/s

111/4

111/4.

19314

c

Min/max Approx.
Set Pressure Weigh!

lpsigl [lb]

5/400

5/400

5/175

5/400

5/400

5/175

5/400

5/400

5/175

5/400

5/175
5/300

5/400

5/175

5/4o0

s l am

14 ,. r'.
.. .

47

48

65

65

81

98

98

182

170

170

340
340

27

86
as
35

Model
Number

Valve
Size

Connections
ANSI Standard

Inlet Outlet A

Valve Dimensions
in
B clml ctzzsl

Min/Max
Set Pressure

(psig)

Approx.
Weight

lab!

2°8A-K2

2°8H_K2

2'8K,K2

2°8A-m2

2'8H-M2

2'8K-M2

2'8H~P2

2°8K-p2

3 x3
3x 3
3 x8
4 x4
4 x4
4 x4
6 x6
6 x8

Female NPT

125# Flange

250# Flange

Female NPT

125# Flange

250# Flange

125# Flange

250# Flange

Female NPT

125# Flange

125# Flange

Female NPT

125# Flange

125# Flange

125# Flange

125# Flange

6 'is

61/8

61/a

65/s

65/8

65/e

93/8

93/8

57/s

57/8

57/8

61/2

6'/2

61/2

8'/2

8'/2

205/s

205/s

20%

25

25

25

30

30

215/a

215/a

215/a

26

26

26

a l

31

60/200

60/175

60/200

60/200

60/175

60/200

G0/175

60/200

85

110

110

143

185

185

350

350

Dimensions are lot reference only.

Notes: 93.128

1. Temperature limits -20° F to 406° F.

2. Replace asterisk with desired model
number Data applicable to models 218,
228.

C

A

9
B

Models 218, 228

page 4 KUKMC-0380-US-12l2 Copyright 0 2012 Per lair
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100

KUNKLE SAFETY AND RELIEF PRODUCTS
MODElS9l. 2l8 AnD 228

To determinecapacities at otherthan 25%
overpressure/accumulation,multiply capacity
shown by:

10% Acc. = 0.6
15% Acc. = 0.8
20% ACC. : 0.9

Capacities

=I

nil* *48;3;§3»§1a§H"*;*,§;¢3»l8'

.*,(

\
,, ~v'

4° a ,r 5 r ; F..1X 8 1i&i} "xl*ir 2 4" ... Y i 1.31I .. a ". . I 4

~4<>ll4 i 1 4  * ~  t  = - l  ..4-.1 . ". 4 ";. 9 . , J 9 l  i . 4 5 ' ,Q I 1' { .. :.;?r I i( 4#.

Set Pressure

lpsigl

4 ,

11/2"

1
H

2"

.~;.

. x

Inlet Size

21/2"

'i?48

3*

I
f¢.47§...=;.E¢x

4"

v

5*

UL/FM

Size, in

Certified Capadtiesi

G P M

5

10
20

30
40

50
ea

70
80
90

8 x3
4 x4
6 x6

500

1000

2000

31

44

6 8

77

88

99

108

117

125

133

140

Note:

1. Rated at 100 psig set pressure and 25%
accumulation 125 psig.

87

128
174

213
246

275
301

325
348

369
889

408
426

443
460

476
492

507
522

538
550

563
577
590
602
615
627

639
650

662
673

684
695

447

632

894

1095

1265

1414

1549

1673

17B9

1897

2000

2097

2191

2280

2866

2449

2530

2607

2683

2757

2828

2888

2966

Sosa

3098

3182

3225

3286

3346

3406

3464

110
120

130
140

150
160
170
180

190
200

210
220

230
240

250
260

270
280

290
300

310
320

330
340

350
360

370
380

390
400

147

15a

159

185

171

177

182

188

193

198

203

207

212

217

221

225

230

234

238

242

246

250

254

258

261

265

269

272

276

280

5 6

79

111

136

157

176

193

208

223

nae

249

261

273

284

295

805

a15

325

334

348

352

ae1

369

378

386

394

401

409

417

424

481

438

445

452

459

4B6

472

479

485

492

498

706
717

727
738
748
758
768
777

125

177

250

a07

354

898

4a4

468

501

531

560

587

613

ear

668

686

708

730

751

772

792

811

831

84g

887

885

903

920

987

954

970

986

1002

1017

1033

1048

1062

1077

1092

1106

1120

224

316

447

548

633

707

775

837

895

949

1000

1049

1096

1140

1183

1225

1265

1304

1342

1379

1414

1449

148a

1517

1549

1581

1613

1643

1673

1703

1732

1761

1789

1817

1844

1871

1898

1924

1950

1975

2000

J..

I

I
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KUNKLE SAFETY AND RELIEF PRODUCTS
moons 91. 2I8AND228

an

Model Number
Posltlon 1 2 a 4 5 6 7 8 9 10 11 12 13 14 15

Example 0 g 1 K M 0 1 A M S 0 4 0 0

Model
091
218
228

Connection Type

A - Female x Female NPT

H - 125#Flangex 125#Fla

K . 250# Flange x 125# Flange

Inlet Size

G . 11/2°

J-2'/2'
K-3.
M-4°
p . e .

Variation

01
02

ea

03

03

04

Catalog standard
SS seat and disc

Mode! 91 wlhandwheel (K, M and P inlet only)

SST Seat, Disc and Stem (Model 218K-P only)

Epoxy coated body andbonnet internal surfaces
(all Models except Model 218K-P)

Epoxy coated body and bonnet internal surfaces
(Model 218K-P only)

Design Revision

Indicates non-interchangeable revision.
Current Design at Revision "A",

Valve Service
M - Liquid

Spring Material
C - Aluminum Coated, ASTMA231 Steel (G. H, J inlet sizes only)

S - Aluminum Coated. ASTMA229 Steel (K,M, P inlet sizesonly)

Set Pressure
0005
0400

5 psig
400 psig

> PENTAIR VALVES & CONTROLS

5500 WAYZATA BLVD # 800, MINNEAPOLIS, MN 55416 WWW.PENTAlR.COMNALVES
KUNKLE FACILITY PHONE; 1-828-669-3700 • www.KunKLEvALvE.com
All Pentair trademarks and logos are owned by Pentair_ Ltd All other brand or product names trademarks or registered marks of their respective owners.
Because we are continuously improving our products and services, Pentair reserves the right to change specifications without prior notice. Pentair is an equal
opportunity employer.

page 6 KUKMC-0380-US-1212 Copyright 0 2012 Pentair
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VALLEY FARMS
ARSENIC REMOVAL FACILITY
SORB 33® ADSORBER SYSTEM

(1) ONE 87099 DIA. ADSORBER

SEVERN TRENT SERVICES
PROJECT # 22643

SECTION 6 INSTRUMENTS
A. MAGNETIC FLOWMETERS
B. PRESSURE DIFFERENTIAL SWITCHES
c. PRESSURE GAUGES

la



MARK QTY SIZE SERVICE
FE/FIT-101A 1 ADSORBER A INFLUENT
FE/FIT-108 1 TREATMENT BYPASS

VALLEY FARMS
ARSENIC REMOVAL FACILITY
SORB 33® ADSORBER SYSTEM

(1) ONE 89099 DIA. ADSORBER

SEVERN TRENT SERVICES
PROJECT # 22643

SECTION 6 INSTRUMENTS

A. MAGNETIC FLOWMETERS
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Park West One Suite 600

Pittsburgh PA 15275

(412) 788-8300

M ET F w METE Sheet 1 OF 1

624-1Spec:
No. By Date Revision Contract: 22643

A JWS 10/02/14 p. o. #
By: JWS
Chk:

t
2

3

MeMrTagNumber
SoMe

Location

FE-101A
ADSORBER EAS-A INFLUENT / FEED
FLOWMETER
6"

M

E

T

E

R

I

N

G

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

E

L

E

M

E

N

T

CONN'S. Line Size /Schedule / Material
Connection Type / Material FLANGED

METER

Tube Material | Liner Material
Electrode Type | Material
Meter Casing
Power Supply l Elect. Code
Grounding 2 Type I Material
Enclosure Class

304 SS POLYURETHANE
FLUSH HAST C
MFG. STD. STEEL
FROM TRANSMITTER
REQD. 316 ss.
NEMA 4X

DRINKING WATER

FLUID

Fluid
Max. Flow | Max. Velocity
Normal Flow | Minimum Flow
Max. Temp. Minimum Temp.
Max. Pressure | Min. Pressure
Min. Fluid Condyctivity
Vacuum Possibility

DRINKING WATER

0 GPM

CLEAN WATER
550 GPM
190 GPM
95 F 85 F

100 PSIG
DRINKING WATER
NONE

A

S

S

O

C

I
A

T

E

I

N

S

T

R

U
M

E

N

T

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Instrument Tag Number
Function
Mounting
Enclosure Class
length Signal cable
Type Scan adjustment
Power Supply

FIT-101A
TRANSMITT INDICATE
2" PIPE MOUNT /WALL MOUE\
NEMA 4x
25'-0
N/A
120 VAC 60 HZ

T

XMITTER TOTALIZER OUTPUT 4-20 MA LOCAL DlSPLAY WI rH TRANSMITTER

DISPLAY
Scale Size

Integrator

Range CALB. 4-20 MA = 0-800 GPM
TOTALYZER
MUST READ FWD. AND REV.
N/A

=Low

CONTR. Modes
Action

Output
Auto- Man

EMPTY PIPE DETECTION

ALARM
Contact No.
Rating
Action

Form
Elem. Code

Manufacturer
Meter Model Number
Instrument Model Number

ENDRESS HAUSER
PROMAG 53W SERIES
PROMAG 53W SERIES
WITH GROUND RINGS

Notes: NOTE. 1 ENDRESS HAUSER SHALL SUPPLY S.S. TAG BEARING INSTRUMENT
TAG NUMBER. DRINKING WATER SERVICE
SUPPLY 25'-0 CABLE FOR REMOTE TRANSMITTER

030 lm E Et EYET ME T T EET

VF DATA SHEETS.xlsx 10/13/2014



E E T E T
E E

Park West One Suite 600

Pittsburgh, PA 15275

(412) 788-8300

M ET F WMETE Sheet 1 OF 1

624-2Spec:
No. By Date Revision Contract: 22643

A
B

JWS
JWS

10/02/14
11/17/14

p. o. #
By: JWS
Chk:

1

2

3

Meter Tag Number
SewMe

Location

FE-108 I
BY-PASS
FLOWMETER

M
E

T
E
R
I
N
G

4
5

6
7
8
g

10
11

12
13
14
15
16
17
18

E
L
E
M
E
N
T

CONN'S. Line Size /Schedule / Material
Connection Type / Material FLANGED

METER

Tube Material | Liner Material
Electrode Type | Material
Meter Casing
Power Supply | Elect. Code
Grounding : Type | Material
Enclosure Class

304 SS POLYURETHANE
FLUSH HAST C
MFG. STD. STEEL
FROM TRANSMITTER
REQD. 316 ss.
NEMA 4X

DRINKING WATER

FLUID

Fluid
Max. Flow | Max. Velocity
Normal Flow | Minimum Flow
Max. Temp. | Minimum Temp.
Max. Pressure | Min. Pressure
Min. Fluid Condyctivity
Vacuum Possibility

DRINKING WATER

30 GPM

CLEAN WATER
133 GPM
60 GPM
95 F 85 F

100 PSIG
DRINKING WATER
NONE

A
S
S
O
C
I

19
20
21
22
23
24
25
26

A
T

E 27
28
29
30
31
32
33
34
35
36
37
38

I
N

S
T

R
U
M

E
N
T

Instrument Tag Number
Function
Mounting
Enclosure Class
length Signal cable
Type Scan adjustment
Power Supply

FIT-108
TRANSMITT INDICATE
2" PIPE MOUNT/WALL MOUNT
NEMA 4X
25'-0
N/A
120 VAC 60 HZ

XMITTER TOTALIZER OUTPUT 4-20 MA LOCAL DISPLAY WITH TRANSMITTER

DISPLAY
Scale Size

Integrator

Range = 0-200 GPMCALB. 4-20 MA
TOTALYZER

N/A
CONTR. Modes

Action
Output
Auto- Man

EMPTY PIPE DETECTION

ALARM
Contact No.
Rating
Action

Form
Elec. Code

Manufacturer
Meter Model Number
Instrument Model Number

ENDRESS HAUSER
PROMAG 53W SERIES
PROMAG 53W SERIES
WITH GROUND RINGS

Notes; NOTE. 1 ENDRESS HAUSER SHALL SUPPLY S.S. TAG BEARING INSTRUMENT
TAG NUMBER. DRINKING WATER SERVICE
SUPPLY 25'-0 CABLE FOR REMOTE TRANSMITTER

[ID EE E [O EYET ME T T EET

VF DATA SHEETS 11/17/2014
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Level Pressure Flow Temperature Liquid
Analysis

Registration Systems
Components

Services SoIuIiorxs

Technical Information

Praline Pro rag 50W,
Electromagnetic Flow Measuring System
Flow measurement of liquids in water or wastewater applications

Application CSA
NEPSI

l

l

l

l

Electromagnetic flowmeter for bidirectional
measurement of liquids with a minimum
conductivity of 2 5 uS/cm:

Drinking water
Wastewater
Sewage sludge

Connection to process control system:
HART
PROFIBUS DP/PA
FOUNDATION Fieldbus
MODBUS RS-485

Your benefitsFlow measurement up to 110000 m3/h

(484315 gal/min]
Fluid temperature up to +80 °C (+176 °F]
Process pressures up to 40 bar (580 psi]

Lengths in accordance with DVGW/ISO

Pro rag measuring devices offer you cost-effective HOW
measurement with a high degree of accuracy for a wide
range of process conditions.

Application-specific lining of the measuring pipe from

poiyureNiane or hard rubber wM Me following drinking
water permissions:
l  KTW
I VVRAS

| NSF

l ACS

The uniform Praline transmitter concept comprises;
l Modular device and operating concept resulting in a

higher degree of efficiency

l Software options for batching, electrode cleaning and
for measuring pulsating flow

I High degree of reliability and measuring stability
l Uniform operating concept

Approvals for hazardous area:
l ATEX

l IECEx
l  FM

The tried-and-tested Proinag sensors offer:
l No pressure loss
l Not sensitive to vibrations
l Simple installation and commissioning

TI046D/24/en/07.10
Endress+Hauser

People for Process Automation

Ill l l
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Praline Pro rag 50W, 53W

Table of contents

Function and system design. . . . . . . _ 9 0 • e . Mechanical construction . . . 2 4
Measuring principle , . . _

Measuring system . . _ . . . . . .
....3

3

Input .4

Design, dimensions
Weight

Measuring tube specifications

Material . . . . . . . .

Material load diagram . _

Fitted electrodes . . . . . ,  . .

Process connections .. _ . _ .

Surface roughness

...24
.37

39
40

...40

...43
.43

.......43

Measured variable
Measuring ranges .
Operable flow range . . . . . .
Input signal . .

4
. 4
_ 4
.4

Output.. a I I 1 • l  •
Human interface .....43

6

6
. 6

Display elements
Operating elements .
Language groups

Remote operation ..

43

.... 43
43
43

Output signal . , .....
Signal on alarm

L o a d  . . . .
Low How cutoff
Galvanic isolation ....
Switching output Certiiicates and approvals . . . 4 4

Pow er supply- . ..7
CErnark . . . . . . . . . . . . . .
C-tick mark . _ _ . _ . _
Pressure measuring device approval
Ex approval . . . .
Other standards and guidelines ...
FOUNDATION Fieldbus certification
MODBUS RS485 certification .. _ .

PROFIBUS DP/PA certification .

. 4 4
44

. . 4 4
. . . 4 4
. , . 4 4
. . . 4 4
. . 4 4
. . . 4 4

Electrical connection, measuring unit , .. _ .
Electrical connection, terminal assignment
Eiectrical connection, remote version . _
Supply voltage (power supply] .
Cable entry . . . . . . .
Remote version cable specifications .. _ . _ ..
Power consumption ..... _ . _ ....

Power supplyfailure . _ ..... _ . _ . _ ....
Potential equalization _ . _

7

. 9
Q

.o
......10

10
11

Accessories .... . . . . . .45

Documentation 45
Performance characteristics . 13
Reference operating conditions . . . . . . .  _  .
Maximum measured error . _ ... _
Repeatability ...

_ . 13
.. 13
. 13

Registered trademarks.... ....46

Order Codes .. . . . . . 4 ' 7

Operating conditions: Installations 14
Installation instructions . . . . . .  _
Inlet and outlet run ...

Adapters
Length of connecting cable .....

14
. . . . , 18
. . . . . 18

19

Operating conditions: Environment. 20
Ambient temperature range
Storage temperature . . . . . . . . . .
Degree of protection . . . . . . . . . .
Shock and vibration resistance ....

Electromagnetic compatibility (EMC)

20
. 20
20

... 20
. . . . 20

Operating conditions: Process . . 21
Medium temperature range ..... _ _

Conductiv ity....
Medium pressure range [nominal pressure) .
Pressure tightness .
Limiting iiow . .
Pressure loss . . . . . .

.. _ 21

. ZN

21

21

22

. .  23

2 Endless+Hauser
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Promag 53 {"Touch Control" without opening the housing, four-line display, uniiiuminated]

Proline Promag 50W, 53W

Function and system design

Measuring principle Following Faraday's law of magnetic induction, a voltage is induced in a conductor moving through a
magnetic field.
In the electromagnetic measuring principle, the sowing medium is the moving conductor.

The voltage induced is proportional to the flow velocity and is supplied to the amplifier by means

of two measuring electrodes. The flow volume is calculated by means of the pipe cross-sectional area.
The DC magnetic field is created through a switched direct current of alternating polarity.

Aoooar tal

Ue=B
Q=A.
Uh
B
L
v

Q
A
I

v

Induced voltage
Magnetic induction (magnetic field)
Electrode spacing
Flow velocity
Volume flow
Pipe cross-section
Current strength

Measuring system

l

The measuring system consists of a transmitter and a sensor.
Two versions are available:

Compact version: Transmitter and sensor form a mechanical unit.
Remote version: Sensor is mounted separate from the transmitter.

Transmitter:
I Pmmno 90 (u§pr inlprfnrp with mash hutrnns for nnprarinn own-line disnlnv iHl 1minatprH

Sensor:
l Pro rag W  (DN 25 to 2000 / I 10 78"]

End1'ess+Hauser 3



Current input (onlyPromag 53)

Praline Pro rag 50W, 53W

Input

Measured variable Flow velocity (proportional to induced voltage]

Measuring ranges Measuring ranges for liquids
Typically v : 0.0i to 10 m/s (0.03 to 33 ft/s) with the specified accuracy

Operable flow range Over 1000 : 1

Input signal Status input (auxiliary input)
I U = 3 to 30 V DC, R = 5 kg, galvanically isolated
I Configurable for: totalizer(s) reset, measured value suppression, error-message reset

Status input (auxiliary input) with PROFIBUS DP and MODBUS RS485
l

l

U = 3 to 30 V DC, Rt = 3 kg, galvanically isolated
Switching level: 3 to 30 V DC, independent of polarity
Configurable for: totaiizer[sl reset, measured value suppression, error-message reset,
batching start/stop (optional), batch totalizes reset (optional]

active/passive selectable, galvanicallv isolated, full scale value selectable, resolution; 3 JA,
temperature coefficient: top. 0.005% o.r./°C (o.r. = of reading)
active: 4 to 20 mA, Rt S 150 Q, max. 24 V DC, short-circuit~prooi

passive: 0/4 to 20 mA, R, < 150 Q, max. 30 V DC

Output

Output signal Pro rag 50

PROFIBUS DP interface
l

l

l

Current output
active/passive selectable, galvanlcally isolated, ume constant selectable (0.01 to 100 s],
full scale value selectable, temperature coefficient; top. 0.005% o.r./°C (o.r. = of reading), resolution; 0.5 M
l active: 0/4 to 20 mA, Rt < 700 Q (HART: RL 2 250 Q]
l passive: 4 to 20 me, operating voltage Vo: 18 to 30 V DC, R, 2 150 Q

Pulse/frequency output
passive, open collector, 30 V DC, 250 mA, galvanically isolated
l Frequency output: full scale frequency 2 to i 000 Hz lfmax = i250 Hz), on/off ratio i;i , pulse width max. LOs
I Pulse output: pulse value and pulse polarity selectable, max. pulse width configurable [0.5 to 2000 ins]

Transmission technology [Physical Layer): RS485 in accordance with ANSI/TIA/EIA-485-A: 1998,
gaivanicaily isolated
Profil version 3.0
Data transmission rate: 9,6 Baud to i2 MBaud
Automatic data transmission rate recognition
Function blocks: l X analog Input, i >< totaiizer

I Output data: volume How, totalizes
l Input data: positive zero return (ON/OFF), totalizes control, value for local display
l Cyclic data transmission compatible with previous model Pro rag 33
l Bus address adjustable via miniature switches or local display (optional) at the measuring device

l Transmission technology (Physical Layer): INC Ol 158-2 (MBP), galvanically isolated

l Profil version 3.0
l Current consumption: ll my

l Permissible supply voltage: 9 to 32 V
l Bus connection with integrated reverse polarity protection
l Error current FDE (Fault Disconnection Electronic): 0 mA
l Function blocks: l >< analog input, 2 >< totalizes
l Output data: volume flow, totalizes
l Input data: positive zero return (ON/OFF), control totalizes, value for local display
l Cyclic data transmission compatible with previous model Pro rag 33
l Bus address adjustable via miniature switches or local display (optional) at the measuring device

PROFIBUS PA interface

4 Endless+Hauser



Pro rag 53

Proline Promag 50W, 53W

l

l

l

Current output
active/passive selectable, galvanically isolated, time constant selectable (0.01 to 100 s),
full scale value selectable, temperature coefficient: top. 0.005% o.r./°C (o.r. = of reading), resolution: 0.5 IA
I active: 0/4 to 20 mA, RL < 700 Q (HART: RL 2 250 Q)

passive: 4 to 20 mA, operating voltage V$1 18 to 30 V DC, R, 2 150 Q

Pulse/frequency output
active/passive selectable, galvanicaily isolated (EX i version: only passive)

active: 24 V DC, 25 ma (max. 250 na during 20 ins), R, > 100 Q
passive: open collector, 30 V DC, 250 mA
Frequency output: full scale frequency 2 to 10000 Hz (f,,,a,, : 12500 Hz), EEl-ia: 2 to 5000 Hz;
on/off ratio ll, pulse width max. 10 s
Pulse output: pulse value and pulse polarity selectable, max. pulse width configurable (0.05 to 2000 ms)

PROFIBUS DP interface
l

l

l

PROFIBUS PA interface

MODBUS RS485 interface
l

l

l

l

l

l

l

Transmission technology (Physical Layer]: RS485 in accordance with ANSI/TIA/EIA-485-A: 1998,
galvanically isolated
Profit version 3.0

Data transmission rate: 9,6 Baud to i2 MBaud
Automatic data transmission rate recognition

l Function blocks: 2 x analog input, 3 >< totalizes
l Output data: volume flow, calculated mass flow, totaiizer l to 3
l Input data: positive zero return [ON/OFF), totaiizer control, value for local display
l Cyclic data transmission compatible with previous model Prornag 33
l Bus address adjustable via miniature switches or local display [optional) at the measuring device
l Avaiiable output combination -4 8

l Transmission technology (Physical Layer]: tEC Ol 158-2 (MBP), gaivanicaily isolated
l Profil version 3.0
l Current consumption: ii mA
l Permissible supply voltage: O to 32 V

l Bus connection with integrated reverse polarity protection
l Error current PDE (Fault Disconnection Electronic): 0 mA
l Function blocks: 2 x analog input, 3 x totalizes
I Output data: volume flow, calculated mass flow, totalizes l to 3
I Input data: positive zero return [ON/OFF), totalizes control, value for local display

l Cyclic data transmission compatible with previous model Pro rag 33
l Bus address adjustable via miniature switches or local display [optional] at the measuring device

Transmission technology (Physical Layer): RS485 in accordance with ANSI/TIA/EIA-485-A: 1998,
galvanically isolated
MODBUS device type: Slave
Adress range: i to 247
Bus address adjustable via miniature switches or local display [optional] at the measuring device
Supported MODBUS function codes: 03, 04, 06, 08, 16, 23

Broadcast: supported with the function codes 06, lo, 23
Ubertragungsrnodus: RTU oder ASCII
Supported baudrate: 1200, 2400, 4800, 9600, 19200, 38400, 57600, l 15200 Baud
Response time:
- Direct data access = typically 25 to 50 ms
_ Auto-scan buffer (data range) = typically 3 to 5 ms

Available output combination - > 8

Endless+Hauser 5



Proline Pro rag 50W, 53W

FOUNDATION Fieldbus interface

FOUNDATION Pieldbus H1
Transmission technology [Physical Layer): INC Ol 158-2 (MBP), galvanically isolated
ITS version 5.01

Current consumption: 12 mA
Error current FDE (Fault Disconnection Electronic): 0 mA
Bus connection with integrated reverse polarity protection
Function blocks:
_ 5 >< Analog input [execution time: in ins each]
- i >< PID [25 ms)
- l >< Digital Output [18 ms]
- l >< Signal Characterizer [20 ms)
- 1 >< Input Selector [20 ms]
_ l x Arithmetic [20 ins]
- l >< Integrator [18 ins]

l Output data: volume flow, calculated mass flow, temperature, totalizes l to 3
l Input data: positive zero return [ON/OFF), reset totalizes
l Link Master [LM] functionality is supported

l

l

l

l

Signal on dorm Current output -> failure response selectable [e.g. in accordance with NAMUR recommendation NE 43)
Pulse/frequency output -> failure response selectable
Status output (Prornag 50] -> non-conductive by fault or power supply failure

Relay output (Prornag 53) -> De-energized by fault or power supply failure

Load see "Output signal"

Low flow cutoff Switch points for low flow cutoff are selectable.

Galvanic isolation A11 circuits for inputs, outputs and power supply are galvanically isolated from each other.

Switching output Status output (Promag 50, Pro rag 53)

Open collector, max. 30 V DC / 250 mA, galvanically isolated.
Configurable for; error messages, Empty Pipe Detection (EPD), flow direction, limit values.

Relay outputs (Pro rag 53)
Normally closed (NC or break) or normally open (NO or make) contacts available
(default: relay l = NO, relay Z = NC), max. 30 V / 0,5 A AC ; 60 V / 0,1 A DC, galvanically isolated.
Configurable for: error messages, Empty Pipe Detection (EPD), flow direction, limit values, batching contacts.

6 Endless+Hauser
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Proline Pro rag 50W, 53W

Power supply

Electrical connection,
measuring unit

.XOU0244 I

Connecting the transmitter, cable cross-section max. 2.5 mm (14 AWG)

A
B
C

*)

a

b

View A (field housing)
View B (stainless steel field housing)
View C (wall-mount housing)

C

d

e
f

g

fixed communication boards
flexible communication boards
Connection compartment cover
Cable for power supply: 85 to 260 V AC / 20 to 55 V AC/ 16 to 62 V DC
- Terminal No. 1: LI for AC, L+ for DC
- Terminal No. 2: N for AC, Ly for DC
Ground terminal for protective conductor
Signal cable: see "Electrical connection, terminal assignment" -> 8
Fieldbus cable:
- Terminal No. 26: DP (B) /PA + / FF + / MODBUS RS485 (B) / (PA, FF: with polarity protection)
- Terminal No. 27: DP (A) / PA - / FF - / MODBUS RS485 (A) / (PA, FF: with polarity protection)
Ground terminal for signal cable shield / Fieldbus cable / RS485 line
Service adapter for connecting service interface FXA I93 (Fieldcheck, FieldCare)
Signal cable: see "Electrical connection, terminal assignment" -> 8
Cable for external termination (only for PROFIBUS DP with fixed assignment communication board):
- Terminal No. 24: +5 V
»  Terminal No. 25: DGND

Endless+Hauser 7

A B C

i l ld->
Q *

b->
~4
~-1

• | U

- I I I

I

d->
g->
b->

\
l
)

1
I

u a I I
9 9 8  3

b d/(g) (d)
* + 4

HART* PROFIBUS PA*
FOUNDATION Fieldbus*

d I

r
d

f e f

-27
+26
-25
+24
-23
+22
-21
+20

@ cg

PA(-)/FF(-) 27
PA(+)/FF(+) 26

25
+ 24

23
+ 22

21
+ 20

68 @N (L-) 2
LI (L+)1

N (L-) 2
LI (L+) 1

O
CO C

| D

C

\
I  b
/

PROFIBUS DP* PROFIBUS Dp**
MODBUS RS485**

d 4%
%4/" 83

d

A (RxD/TxD-N) 27
B (RXD/TXD-P) 26

25
+ 24

23
+ 22

21
+ 20

f 25
\\
\\

1 A(RxD/TxD-N) 27
I B(RxD/TXD-P) 26

25
+ 24

23
+ 22

21
+ 20

f e'\..» " O@9'
. I ' - . L  \

444' g

61
I

N (L-) 2
LI (L+) 1

N (L-) 2
LI (L+) 1

\
g

(9
C

b
f 5:

3



Order variant Terminal No. (inputs/outputs)

20 (+) / 21 (-) Hz (+) /  23 ( - ) 24 (+)  /25 ( - ) t o  (+ I /  27 (_)

re n p HAD

*** ***********A r pI HI I RPu

*** *********** zrpu d  U p 1 quo Pu tar Ap

R B A

*** ***********

l

X r

MU

B

r  v e r y tau ,
Pd MY

p
H

v XI,
R

I

p

n

\ I

qui
x,p

p vup
Av

I

Order variant Tenniual No. (inputs/outputs)

20 (+) / 21 (~) 22 (+) /  23 (-) 24 (+)  /25 ( - ) pa (+) /  21 (-)

Flxed l'oIIllllUIllcdl1(lTl board fixed .xsswnn cut)

5 *** ***********A pFlea y Ul r p HA T
*** *********** R y ups Z Ev I "  q IA  y pIJJ 1 LI AReaTer

AR B P

*** *********** XND T NH lab

***_
PR P

R B

N  A N led bu
*** *********** t Input IV D U R 48
*** ***********

F  q Pu,ExV I1 u p ,

p \ H R

FL q r u p ,  x

*** *********** Iv u l pu  Z e  , I  u  p p 1  q u  n o  f t p her t p HAD

*** ********+** fLu up t I Auer 3P  ¢y  u p s P u r t up HAR

*** * L*+***A** rd u Rpr Pu =*V r r Pu Fp

u ptr uJ d u  u p pFequ I 1 r L p HAR

ref uiput Jtpulour up M B U  R  4

uxren put f t cy Pu {L1 I'pLl R IB D

*** *i*********J R My ftp 4/ put tdulrpt
*** *********** 4 ftp arr ftp it JPr e d  r 1 up I-'AT

L l  e p V tau FL q r v LI Pu put HARu  e n

+**_*4f***-A***** e Dy P u R 4 u Pu 1 _AdM Bto np

Proline Pro rag 50W, 53W

Elec t r ical  connec t ion,
term inal  ass ignment

Terminal assignment, Prornag 50

1

Ground terminal-> 7

Terminal assignment, Pro rag 53

The inputs and outputs on the corninunication board can be either permanently assigned or variable, depending
on the version ordered (see table). Replacements for modules which are defective or which have to be replaced
can be ordered as accessories.

Current output, Ex i,
passive, HART

iFlexible communication boards

Ground Terminal 7

8 Endless+Hauser
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Electrical connection,
remote version

\0U 1 1 T""

Connecting the remote version

a Wall-mount housing connection compartment
b Sensor connection housing cover
c Signal cable
d Coil current cable
n.c. Not connected, insulated cable shields
Terminal no. and cable colors: 6/5 = brown, 7/8 = white, 4 green, 36/37 = yellow

Supply voltage (power supply) l 85 tO 260 VAC, 45 to 65 Hz
20 to 55 VAC, 45 to 65 Hz

16 to 62 V DC

PROFIBUS PA and FOUNDATION Fieldbus
Non-Ex: 9 to 32 V DC
Ex i: 9 to 24VDC
Exd: Quo 32 VDC

l

l

l

Cable entry Power supply and signal cables (inputs/ outputs):
Cable entry M20 x 1.5 (8 to 12 mm / 0,31 to 0.47")
Sensor cable entry for armored cables M20 x 1.5 (9.5 to 16 mm / 0.37 to 0.63"]
Thread for cable entries, W' NPT, G W'

l

I

l

Connecting cable for remote version:
Cable entry M20 x 1.5 (8 to 12 lorn / 0.31 to 0.47")
Sensor cable entry for armored cables M20 >< 1.5 [9.5 to 10 non / 0.37 to 0.63")

Thread for cable entries, W' NPT, G W'l

Remote version cable
specifications

Coil cable
2 >< 0.75 mm [18 AWG) PVC cable with common, braided copper shield [8 7 mm / 0.28")
Conductor resistance; S 37 Q/km (s 0.011 Q/ft)
Capacitance core/core, shield grounded; 5 120 pF/m (i 37 pF/ft)
Operating temperature: -20 to +80 °C (-68 to +I 76 °F)
Cable cross-section: max. 2.5 mm (14 AWG]
Test voltage for cable insulation: _< 1433 AC r.m.s. 50/60 Hz or 2 2026 V DC

l

l

l

I

Sigl'12i] cable
l 3 x 0.38 mrn2 [20 AWG] PVC cable with common, braided copper shield [8 7 mm I0.28") and individual

shielded cores
With empty pipe detection (EPD): 4 >< 0.38 mm (20 AWG] PVC cable with common,
braided copper shield [Q 7 mm / 0.28") and individual shielded cores
Conductor resistance: S 50 Q/km [s 0.015 Q/ft]
Capacitance core/shield: i 420 pF/m [s 128 pF/ft]

Operating temperature: -20 to +80 °C (.68 to +176 °F]
Cable cross-section: max. 2.5 mm (in AWG)

l

I

Endless+Hauser 0
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Proline Pro rag 50W, 53W

AOC33' 94

a
b

Signal cable
Coil current cable

l

2

3
4

5

6
7

Core
Core insulation
Core shield
Core jacket
Core reinforcement
Cable shield
Outer jacket

Operation in zones of severe electrical interference
The measuring device complies Wth the general safety requirements in accordance with EN 6 i Ol0 and
the EMC requirements of IEC/EN 61326 and NAMUR recommendation NE 21 .

Caution!
Grounding is by means of the ground terminals provided for the purpose inside the connection housing,
Ensure that the stripped and twisted lengths of cable shield to the ground terminal are as short as possible.

Power consumption I

l

AC: < 15 VA (incl. sensor)
DC: < 15 W (incl. sensor]

Switch-on current:
l Max, 3 A (< 5 ms] for 260 V AC
l Max. 13.5 A (< 50 ms) for 24V DC

Power supply failure Lasing Mn. % cycle frequency: EEPROM saves measuring system data
EEPROM or T-DAT tPromag53 only] retain the measuring system data in the event of a power supply failure
S-DAT: exchangeable data storage chip which stores the data of the sensor [nominal diameter, serial number,

calibration factor, zero point etc.)

10 Endless+Hauser



Operating condxuons Pntentxd equalization

a.W h n s ingh m rings
M t I gr nd d pip

P L Li I q lizanio takes plac lath gr not rminal f Rh

Lr n mitt r.

N I \
Wh in t  l l i  g i nm  L Ip i pe ,w ram  nay n n  l t d
g dl lmixal f Rh tlansmitt rh ingwith Rh pipe g

©_ll
II

W
VI Rh g d t  r m :  I  f n I mm

Operating commons

in in a.Wh n in the meas rings

Pl Li pipe

Pip with ins lacing lining ®
II

>

III

Ii

I

_ii
Thisc nn Cd n m Lb d ale apply in sit Lions wh re.

Cust mary t nr.ial q all Li n nn lb l d.

E c sci lyhigh q all in ts nb up Cr d.

Pot nial eq alizanion Lakes play singadditi n gr nd dl ks,

whichar nn L d L oh gr nd terminal iaagr nd all

( pp rwi aLleasL0 mrn I0.0093in I we min Lilli gt

gr and disks, please comply with Lh cl s d Install Li n

instr ELi ns. duhmiltdz mi I fish I
il l  g Edik

Vi Rh g
ply lay

13 |

Potential equalization

Proline Pro rag SOW, 53W

Special situations

Standard situation

Wamingl

The measuring system must be included in the potential equalization.

Perfect measurement is only ensured when the fluid and the sensor have the same electrical potential. This is
ensured by the reference electrode integrated in the sensor as standard.

The following should also be taken into consideration for potential equalization:
l Internal grounding concepts in the company
I Operating conditions, such as the material/ grounding of the pipes (see table)

|
E

T T

I

I

:

!

DN S 300 DN > 350

When using the measuring device in as

I Metal pipe that is not grounded

This connection method also applies in situations where:

I Customary potential equalization cannot be ensured.

I Excessively high equalizing currents can be expected ,

I Both sensor flanges are connected to die pipe flange by means of

Q a ground cable (copper wire, aL least 6 mm I0.0093 inc] and

! grounded. Connect the transmitter or sensor connection

housing, as applicable. to ground potential by means of Me
ground terminal provided for the purpose.

I DN s 300 1 i2"}; the ground cable is mounted directly on the

conductive flange coating with the flange screws.

DN 2 350 ( la"]; the ground cable is mounted directly on the

transportation metal support.

< Note!

The ground cable for flange-to-flange connections can be

l ordered separately as an accessory iTem Endress+Hauser.

I

6_/ mm
wt

i
8
!

Auulls°J

Via the ground terminal of the transmitter and the
i tinges of the pipe
I

Endless+Hauser
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Operaizing coznediiiians

When using the measuring device in a:

Pipe with a cathodic protection unit

The device is installed potential free in the pipe.

Only the two flanges of the pipe are connected with a ground

cable (copper wire, at least 6 rnml / 00093 inc]. Here, the

ground cable is mounted directly on the conductive flange

coating with flange screws.

Note the following when installing:

I The applicable regulations regarding potential-free installation

must be observed.

There should be no electrically conductive connection

Plohne PI mfg J

Potential equalization

b/vrdpp rdthde e
r r in d n p be

Pole 1t1.1] eeL .1llzatloI .Md Lathed c protect on

Power Qupply 15014 ion trdnsfor Er

Electrically lso ¢1ted

Er Dre s+H<iL1ser
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Proline Pro rag 50W, 53W

Performance characteristics

Reference operating
conditions

As per DIN EN 29104 and VDI/VDE 2641:
Fluid temperature: +28 °C 1 2 K [+82 °F 1 2 K]
Ambient temperature: +22 °C i2 K (+72 "F +_ 2 K]
Warm-up period: 30 minutes

l

l

l

Installation conditions:
I Inlet run > 10 >< DN

l Outlet run > S >< DN
l Sensor and transmitter grounded.
I The sensor is centered in the pipe.

Maximum measured error Promag 50:
I Current output: also typically i 5 IA
l Pulse output: 10.5% o.r. 1 1 mm/s (i0.5% o.r. i 0.04 in/s]

optional: 10.2% 0.r. i 2 mm/s (¢0.2% o.r. i- 0.08 in/s] [o.r. of reading)

= of reading)

Fluctuations in Lhe supply voltage do not have any effect within the specified range.

Pro rag 53:
l Current output: also typically t 5 IA
I Pulse output: i0.2% o.r. i 2 mm/s [10.2% o.r. 1 0.08 in/s) (o.r.

[%]

2.5

2.0

1.5

1.0

0.5

0
) 1 4 v l l I l l l I l

4 6 8
I

1 00 1 2

I

0

T

5

I

1 0

r i

15 20
I

25

I

30 32

[m/s]
v

[n]
A0005531

Max. measured error in % of reading

Repeatability Max. i0.1% 0.r. i 0.5 mm/s [i0.l% o.r, 1 0.02 in/s) (o.r. = of reading)

Endless+Hauser 13
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Praline Pro rag 50W, 53W

Operating conditions: Installations

Installation instructions Mounting location

Entrained air or gas bubble formation in the measuring tube can result in an increase in measuring errors.

Avoid the following installation locations in the pipe:
l Highest point of a pipeline. Risk of air accumulating!
l Directly upstream from a free pipe outlet in a vertical pipeline.

A001 l8r;<1

Mounting location

Installation of pumps
Sensors may not be installed on the pump suction side. This precaution is to avoid low pressure and the
consequent risk of damage to the lining of the measuring tube. information on the pressure tightness of the
measuring tube lining -> 2 i , Section "Pressure tightness".
Pulsation dampers may be needed when using piston pumps, piston diaphragm pumps or hose pumps.
information on the shock and vibration resistance of the measuring system -> 20, Section "Shock and
vibration resistance".

AOOI 1908

Installation of pumps

14 Endless+Hauser
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Proline Pro rag 50W, 53W

Partially Filled pipes

Partially filled pipes with gradients necessitate a drain-type configuration.
The empty pipe detection function (EPD) provides additional security in detecting empty or partially filled
pipes.

Caution!
Risk of solids accumulating. Do not install the sensor at the lowest point in the drain. It is advisable to install a
cleaning valve.

AGCIIIQCL

Installation with partially filled pipes

Down pipes
Install a siphon or a vent valve downstream of the sensor in down pipes h 2 5 in (16.4 it), This precaution is
to avoid low pressure and the consequent risk of damage to the lining of the measuring tube. This measure also

prevents the liquid current stopping in the pipe which could cause air locks. information on the pressure
tightness of the measuring tube lining -> Zl, Section "Pressure tightness".

AOCII 190"

Installation measures for vertical pipes

1

2

h

Vent valve
Pipe siphon
Lengdl of the down pipe

Endless+Hauser
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Praline Prornag 50W, 53W

Orientation
An optimum orientation helps avoid gas and air accumulations and deposits in the measuring tube. However,
the measuring device also offers the additional function of empty pipe detection (EPD) for detecting partially
Hiied measuring tubes or if outgassing fluids or fluctuating operating pressures are present.

Vertical orientation
This is the ideal orientation for self-emptying piping systems and for use in conjunction with empty pipe

detection.

Vertical orientation

Horizontal orientation
The measuring electrode axis should be horizontal. This prevents brief insulation of the two measuring
electrodes by entrained air bubbles.

Caution!
Empty pipe detection only works correcdy with horizontal orientation if the transmitter housing is facing
upwards. Otherwise tiiere is no guarantee that empty pipe detection will respond if the measuring tube is only

partially filled or empty.

A901 19134

Horizontal orientation

1

2

3

EPD electrode for empty pipe detection
Measuring electrodes for signal detection
Reference electrode for potential equalization

16 Endless+Hauser



I
/4we->

I

II "F
L

/ /,

O 11'
Iv.911uv

ll_ I
x

/ /

1,v

o

0000000
Of Ofo O

O o
O O
o O
o o
o o
O c
Oo Of

O oOf Of
0O0O0

,4. W
/ / / / /ff

W / // W t , /
/ / / / / //

9, 4/ ~3»

E I
I I
I I
I I
I I
I I
I I
I |
I I
I I

|
I1Itn d

Praline Prornag 50W, 53W

Vibrations

Secure the piping and the sensor if vibration is severe.

Caution'
If vibrations are too severe, we recommend the sensor and transmitter be mounted separately. Information on
the permitted shock and vibration resistance -> 20, Section "Shock and vibration resistance".

AOki 1906

Measures ro prevent vibration of the measuring device

L > 10 m (33 ft)

Foundations, supports
If the nominal diameter is DN 2 350, mount the transmitter on a foundation of adequate load-bearing strength.

Caution!
Do not allow the casing to take Use weight of the sensor. This would buclde the casing and damage the internal
magnetic coils.

AOU032C0
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Proline Pro rag 50W, 53W

Inlet and outlet Mn If possible, install the sensor well clear of assemblies such as valves, T-pieces, elbows etc.

Note the following inlet and outlet runs to comply with measuring accuracy specifications:
l inlet run: 2 5 x DN
l Outlet run: 2 2 >< DN

ACIGI ICON

Inlet and outlet run

Adapters Suitable adapters to DIN EN 545 (double-flane reducers) can be used to install the sensor in larger-diameter
pipes. The resultant increase in the rate of flow improves measuring accuracy with very slow-moving fluids,
The nornograrn shown here can be used to calculate the pressure loss caused by reducers and expanders.

Note!
The tomogram only applies to liquids of viscosity similar to water.

l . Calculate the ratio of the diameters d/D.

2. From the tomogram read off die pressure loss as a function of flow velocity (downstream from the
reducion] and the d/D ratio.

Arm IQS?

Pressure loss due to adapters

18 Endless+Hauser
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Proline Pro rag 50W, 53W

Length of connecting cable When mounting the remote version, please note the following to achieve correct measuring results;

l Fix cable run or lay in armored conduit. Cabie movements can falsify the measuring signal especially in the
case of low fluid conductivities.

l Route the cable well clear of electrical machines and switching elements.
l If necessary, ensure potential equalization between sensor and transmitter.
l The permitted cable length Lmax is determined by the fluid conductivity. A minimum conductivity of

20 uS/cm is required for measuring demineralized water.

When the empty pipe detection function is switched on (EPD),
the maximum connecting cable length is 10 in (33 ft).

l

AOCIIOTM

Permitted length of connecting cable for remote version
Area marked in gray = permitted range, Lmax : length of connecting cable in [ml (lftl), fluid conductivity in [iS/cm]

Endress+ Hauser 19
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Operating conditions: Environment

Ambient temperature range Transmitter
l Standard; -20 to +60 °C (-4 to +140 °F)

Optional: -40 to +60 °C (-40 to +140 °F)

Note!
At ambient temperatures below -20 °C (-4 °F)the readability of the display may be impaired.

I

Sensor
l

l

Flange material carbon steel: -10 to +60 °C (14 to +140 °F)
Flange material stainless steel: -40 to +60 "C 1-40 to +140 °F)

Caution!
The permitted temperature range of the measuring tube lining may not be undershot or overshot

21, Section "Medium temperature range".->

Please note the following points:
l Install the device in a shady location. Avoid direct sunlight, particularly in warm climatic regions.
l The transmitter must be mounted separate from the sensor if both the ambient and fluid temperatures are

high.

Storage temperature The storage temperature corresponds to the operating temperature range of the measuring transmitter and the
appropriate measuring sensors.

l

Caution!
The measuring device must be protected against direct sunlight during storage in order to avoid unacceptably
high surface temperatures.
A storage location must be selected where moisture does not collect in the measuring device. This will help
prevent fungus and bacteria infestation which can damage the liner.
Do not remove the protective plates or caps on the process connections until the device is ready to install.l

Degree of protection Standard: IP 67 (NEMA EX) for transmitter and sensor.

Optional: IP 68 (NEMA OP) for sensor for remote version.
For information regarding applications where the device is buried directly in the soil or is installed in a
flooded wastewater basin please contact your local Endress+l-lauser Sales Center.

Shock and vibration resistance Acceleration up to 2 g following INC 600 68-2-6

Electromagnetic compatibility
(EMC)

l As per IEC/EN 61326 and NAMUR recommendation NE 21.

20 Endless+Hauser



Nominal diameter limit values for abs. pressure [mbar] ([psi]) at fluid temperatures:

25 c(77 F) 50 c(12z°F)

IIHIHI [inch] lfilbafl [psi] [tnwI {psi]
4

Nominal diameter Limit values for abs. pressure [char] ({psi]) at fluid temperatures:

25 °C (77 F) 50 °C (122 F) 80  C ( l76  F )

ilnml [inch] [mbar] [psi] 1nwarl [psi] Iltlbarl [psi]

d 0

Praline Pro rag 50W, 53W

Operating conditions: Process

Medium temperature range The permitted temperature depends on the lining of the measuring tube:
Polyurethane: -20 to +50 °C [-4 to +122 °F) (DN 25 to 1200 / l to 48")

Hard rubber: 10 to +80 °C (+32 to +176 °F) (DN 50 to 2000 / 2 to 78")

l

l

Conductivity The minimum conductivity is:
I 2 5 uS/cm for fluids generally
I 2 20 uS/cm for demineralized water

Note!

In the remote version, the necessary minimum conductivity also depends on the cable length
(-> 19, Section "Length of connecting cable").

Medium pressure range
(nominal pressure)

l

l

l

EN 1092-1 (DIN 2501)
PN 6 (DN 350 to 2000 / 14 to 78"]
PN 10 [DN 200 to 2000 / 8 to 78")
PN 16 [DN 65 to 2000 / 3 to 78"]

- PN 25 (DN 200 to 1000 / 8 to 40"]
_- PN 40 (DN 25 to 150 / 1 10 6"1
ANSI B 16.5

_ Class 150 (DN 1 to 24"]
- Class 300 (DN 1 to 6")
AWVVA

_ Class D (DN 28 to 78")
I HS B2220

10 K (DN 50 to 300 / 2 to 12")
20 K (DN 25 to 300 / 1 to 12")

AS 2129l

Tab1€ E [DN 80, 100, 150 IT 400, 500, 600 / 3", 4", 6 to 10", 20", 24"]
l AS 4087

PN 10 (DN 80, 100, 150 to 400, 500, 600 / 3", 4", 6 to lo", 20", 24"]

Pressure tightness Measuring tube lining: Polyurethane

i 25 to 1200

Measuring tube lining: Hard rubber

Endress+ Hauser 21
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Flow characteristic values (SI units)

Diameter

inchmm

Recommended flow

Mm. max. fol scdev.1lue

v 0$orlOm

Factory settings

Pulse value Low fewFu scale value
urgent output
v 2.5 m s v 0  am sZ pulse,»  s

19 Ru 1 r Jrr Jrr err
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0 4 474 Jrr r 1 Dr nr IT Dr n

A 0 r  r0  J arr rd dr 5 dr r  1

0 r lAT r r Z re 1

ZN YI5 n r 0 re n5

AS rn r h

4d r I l 10 I re

5 14 0 re t re r 1 re 1 re I

3 40 44 r I J h I A r l

40 4 4o 1 A re r 0 Orr

4 16 4 0 re t0 re t r n

5 I F.40 00 I .45 3

r 4 J3 r r r4 re0 40 n

0 4 5 t r r5 r

5 48 r Yr0 4 U 00 re

0 ld )5 4 r r

0 56 t J Ir r r Y6 r 0 r t

4 r VJJ re I n

44 5 I r 1' 1 r A n

4 046 Rx l ' h 1 t
4 OJJ r I'J r A 0 re

4 t t 4 r 5 r h

re h9 t  0 0 11 h Z r h
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Praline Pro rag 50W, 53W

Limiting flow The diameter of the pipe and the How rate determine the nominal diameter of the sensor.
The optirnuni flow velocity is between 2 to 3 m/s (6.5 to 9.8 ft/s). The velocity of flow (v), moreover, has to
be matched to the physical properties of the fluid :

v < 2 m/s [0.5 ft/S): for abrasive fluids such as potter's clay, lime milk, ore slurry etc.
v > 2 m/s (6.5 ft/s): for fluids causing build-up such as wastewater sludges etc.

1
5 0

i
i

150

l 300 12"

125 m3/h

22 Endless+Hauser
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Flow characteristic values (US units)

Diameter

itch Hill'

Recommended flow rate

Min. mm. fu scan v¢lue

v .3»or 10m s

Factory settings

Pulse value LAW HOW

v~ 04 m

Full Sc<de vol e
Curr t Jutput
v A5 In s .Z pulses s

I 1d I d 1 Ig

M 4 rg r J n r

4 x 1 n 0 gal rm 0 0. g r e

Z 641 1Of d re n Old .Z g 1

r r5 [1 r d g r n

g 1 r J g 1 r d IT r

4 40 ll'8 0 84 re r Z Ll al xx 11

a 4 4 ITT al

f z r d  I00 d

d 41 Ir 11 r d

n8

0 4 d IH0 a marI g JLI mm

J m Z 'it40 go re g¢1rrr
4 0 J r n6)g err 3 ,gal al r0
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0 4 d,pg 4 00 4  r  r 41 <11 YH1
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4 4 [44 0 r re n0 d 1 tr

Z 9 o  0 g:11 II] 10 galrrr 4 8 10 Gd run

re r0 6 5 dgo n r g¢ r e

34 4 I r HI0 0 6 n d IT0

9 rg 4 Cd rr 1 rI

4 t I x d reJ 8 4 r84
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00 Z 3 M I 11 9 M If r M al0 M G r 1

1 14; Mgt 1 Iv[édj Ill lf 48 M M <11

06 14 K M al 1 IA M d Ir l n d M Mg in

A M I6 5 Ma0 J14 Mm err Mg] re

8 M r Ir1 6 r n75 M Ma N Ll 11

J 'J Md r0 Meal re r M440 1 Mg

Praline Pro rag 50W, 53W

7.0 gal/min

15 gal/min

Pressure loss No pressure loss if the sensor is installed in a pipe with the same nominal diameter,
Pressure losses for configurations incorporating adapters according to DIN EN 545

(-> 18, Section "Adapters").
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l
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\
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E

F

J s

l oU
Q

§
v

zSI
1

A B C D E F J H J

5 J 9 4 2

K M N O P J R S

5 9 A 81 »<I\/' A

A B D E P J H J

cl 46 9. 4 5 Z . 1 l4 47

K L M N O P Q R s

6 "4 d 4 5 .45 .5 d»<M

Proline Pro mag 50W, 53W

Mechanical construction

Design,dimensions Transmitter remote version, wall-mount housing (non Ex-zone and II3G/Zone 2)

A0091 ] SG

Dimensions (SI units)

ir

All dimensions in [mm]

Dimensions (US units)

All dimensions in [inch}
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A
A

B

B

4

4

4

4

>

>
>

C

D
4

4

A A

>

>

fir
'D

LIJQI \

\ 1pm
. _ »
@@@

2

V
_I

x
q 1

is
. 1

w0
» -I

G

H

v
A

A A

LLV v
A v v v

A A., 8 81v. /A D E 8,19 G I K L M

205 242 240 217 206 186 130178 100 144 170

A A B B48 C / D E BF G H J K L M

10.4 9.53 9.45

\
8.54 8.1 I 7.32 3.947.01

0.34

1 (MG) i 5.12 5.67 I 6.69 14.0

Proline Pro rag 50W, 53W

Transmitter remote version, connection housing (lIZarD/Zone I)

A0{:l0J 128

Dimensions (SI units)

355
1
l

A11 dimensions in [mm]

Dimensions (US units)

A11 dimensions in [inch]
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+83 l*88933210 (8.27)

1

\

J~

s
1

1l
i 1

l

I

Lr

~110 (~4.33)mm (inch)

+82888483
245 (9.65)

0
® @

® ®

® ®

® 4

8
Q

Pipe mounting

Q 20..70
lg 0.79...2.75) \ _ /l

/

> vs\ "S

1 I

I

I
O

~/

\» j

® ®

Q

T

®@

W
'1

Q

U

<1

~155<~6.1)
%

®@ "

®

l

'

I

mm (inch)

9

Q,

Proline Pro rag 50W, 53W

There is a separate mounting lat for the wail-rnounted housing. It can be ordered from Endless+Hauser as an
accessory. The following installation variants are possible:

Panei-mounted installation
Pipe mounting

l

l

Installation in control panel

\CQGEl3:

40001 l 3"
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1

A

A

i
4*

91-l1a

D

IJ.

C)

O O
O O

O O
O O 1-4-1/"'\

L4

H>

>

LIJ

I

DN

En1Dln1 /ms/A5@

A A 8 C D E E G H K

25 200

32 200

40 200

50 200

OS 200

80 200

100 250

125 250 r

1 150 300

200 350

250 450

300 500

207 18/ 168

341 1 25/ 84 94 120

34] 25/ 84 94 120

341 257 9484 120

341 257 84 94 120

391 109282 94 180

391 282 109 94 l 180

391 282 100 18094

472 322 150 140 260

472 322 150 140 260

527 347 180 324156

577 372 205 160 400

627 397 230 166 460

Proline Promag 50W, 53W

Compact version DN 300 (l2")

AO[]C|5423

Dimensions (SI units)

227 100

" The length is regardless of the pressure rating selected. Fitting length to DVGW.
ii For flanges to AS, only the nominal diameters DN 80, 100 and 150 to 300 are available.
All dimensions in [mm]

End1'ess+Hauser 27
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DN

ANSI

1 A, A B C D E F G H K I
I

8.15 6.61

3.31 5 3.70 4.72

1 t/ 87

2" 7.87 r
3" 7.87

4" 9.84

6" 11.8
8"

\ 13.8

10" 1/.7

12"

13.4 10.1 3.31 4.723.70

13.4 10.1 3.31 3.70 4.72

15.4 1 1.1 4.29 3.70 7.09

15.4 1 1.1 4.29

12.718.6 5.91 5.51 10.2

20.8 13.7 7.09 6.14 12.8

22.7 14/ 8.07 6.14 15.8

24.7 15.0 9.06 0.54 18.1

Praline Pro rag 50W, 53W

Dimensions (US units)

1" I 7.87 4

I

r
r

13.4 10.1
I
3

8.94 7.30 6.30 3.70 7.09
1
g

4

I

19.7 g J

E r

11 The lengdi is regardless of the pressure rating selected. Fitting length to DVGW.
All dimensions in [inch]

28 Endless+Hauser
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A
A *

>

4 B ->

1- C1̀
u \\ . a

` "wn1\"31% o[
_ 4448 E

"'§>>lTi11%.__.

LL

(D

o o
o o

o o

o o

o o

o o
o o

o o
I

>:H L l4 1

LIJ

l

J

DM
8N(15IN3 ~2§%i

iA A* 8 . C of G H
J'

350 550

375 600

400 600

450 050

500 650

600 780

700 910

750 975

800 1040

207 187

282.0 276 564
1

308.0 276
r

616

3080 276 ole

333.0 292 666

738.5 456.5

790.5 482.5

790.5 482.5

f840.5 507.5

891 .5 5330 358.5 292 717

995.5 585.0 410.5 402 821

11985 680.5 512.0 589 loz4

1 198.5 6865 512.0 626 1024

1241.5 708.5 533.5 O47 1067

1394.5 784.5 610.0 785 1220

1546.5 860.5 686.0 I see 1372

1598.5 886.5 712.0 912 1424

1790.5 985.5 811.0 992 1622

1998.5 1086.5 912.0 1252 1824

2148.5 1161.5 987.0 1252 1974

2196.5 1185.5 1011.0 1392 2022

2286.5 1230.5 1056.0 1482 21 12

2360.5 1267.5 1093.0 1 1482 2186

2550.5 1362.5 1188.0 1632 2376

2650.5 1412.5 1238.0 1732 1 2476

l000 1300

1050 1365

1200 1560

1350 1755

1400 1820

1500 1950

I600 2080

1650 2145

1800 2340

2000 2600

Praline Pro rag 50W, 53W

Compact version DN 350 (14")

Au005424

Dimensions (SI units)

900 3 1170E
227 168 160

X

r
11 The length is regardless of the pressure rating selected. Fitting length to DVGW.

21 For flanges to AS, only DN 350, 400, 500 and 600 are available.

All dimensions in [mm]

Endless+Hauser

i

29



wt;

=AN5I /A§mM2?W. .

.44 e 1 °

/By, 1182 . P H

14" 21.6

15"
23.6

16" I
23.6

18" 25.6

20"
25.6

24" 30.7

28"
l 35.8

30" 38.4

32" 40.9

36" 46.0
8.15 7.36

29.1 17.9 11.1 i0.9

31.1 18.9 12.1 10.9 24.2

31.1 18.0 12.1 10.9 24.2

33.1 1 19.9
I

13.1 g 11.5 26.2

35.1 r 20.9 14.1 1 1.5 28.2

39.2 23.0 16.2 15.8 32.3

47.2 27.0 20. 1 23.2 40.3

47.2 20. 127.0 24.6 408

48,9 21.027.9 25.5 42.0

54.9 30.9 24.0 30.9 48,0

r 00.9 33.9 27,0 33.9 54.0

62.9 34.9 28.0 I35.9 50.0

71.7 38.8
I

31.9 39.0 63.8

78.7 42.8 35.9 42.3 71.8

84.6 45.7 38.9 49,3 77.7

42"
53.7

48" 01.4

54"
69.1

56" 71.7

76.860"
l

64" 81.9
66"

84.4

72"
92.1

4
78"

i 102.3

86.5 46.7 79.654.8
1

90.0 48.4 41.6 58.4 83,2

92,9 49.9 43.0 58.4
g.86.0

t
100.4 53.6 46.8 64.2 93.5

104.3 55.6
1

48,7 68.2 97.5

Proline Pro rag 50W, 53W

Dimensions (US units)

I

22.2

I
4

I

I

40"
6.61 6.30

51.2 I
8.94

3
[

.

I
l

39.8

11 The lengdi is regardless of the pressure rating selected. Fitting length to DVGW.

2: Flanges 5 24" only to ANSI available, _> 28" only to AWWA available.

All dimensions in Unch]

30 Endless+Hauser
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1 B >

1 >

C N

I'

H
4 >

I

p

1 LrW
1

L >

| I | | I

IM"
5N1D1M;/I13421

}
%>B2 QD; ET'

25 200 129 163 143 102 286 202 84 120 94

32 200 129 163 143 102 286 202 I84 120 QS

40 I
r 200

1

129 163 143 V 102 286 202 84 120 04

50 200 129
|

163 143 102 286 1202 84 120 94

OF 200 120 163 143 102 336 227 109 180 94

80 200 120 163 143 102 336 I 227 109 180 944

100 250 129 i 163 143 102 336 227 109 180 94

125 250 l 29 163 143 102 417 267 150 260 140

150

200

300 129 163 143 102 417 267 150 260 140

350 129 163 143 102 472 2921

I

180 324 156
I

250 129450 163 143 102 S22 317 205 400
l

166

300 500 129 I163 143 102 572 342 230 460 166

Proline Promag 50W, 53W

Sensor, remote version DN 300 (12")

\o:||94x=

Dimensions (SI units)

J The length is regardless of Lhe pressure raring selected. Fitting length no DVGW.

21 For flanges to AS, only Lhe nominal diameters DN 80, 100 and 150 to 300 are available.

All dimensions in [mm]
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DM,

Ansl

L34 . A 8 C 13 .. B. F G H 3

l 7.87 5.08 6.42 5.63 4.02 1 1.3 3.327.95 4.72 3.70

w 7.8/ 5.08 6.42 5.63 4.02 l 1.3 7.95 Z 3.32 4.72 3.70

2" /87 5.08 0.42 5.63 4.02 11.3 3.327.95 4.72 3.70

3" /87 5.08 642 5.63 4.02 13,2 8.94 4.30 I.10 3.70

4" 9.84 5.08 6.42 5.63 4.02 13.2 8.94 4.30 7.10 3.70

6" 1 1.8 508 6.42 5.63 4.02 10.516.4 5.91 10.2 5.51

8" 13.8 5.08 6,42 5.63 4.02 1 1.518.6 12.8I.10 6.14

17.7 4 5.08 4.02 20.66.42 5.63
l1 12.5 8.08 15.8 6.14

19.7 5.084 6.42 5.03 4.02 1 22.5
1
i

1
I 13.5 18,1 I 6.549.06

Proline Pro rag 50W, 53W

Dimensions (US units)

1

lo"

}2"

11 The length is regardless of the pressure rating selected. Firing length to DVGW.

All dimensions in [inch]
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A1 >
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O O

o O

O o

o O
o o

H L* 4 >l

Lu

J

D̀t»J;3 3 ~c;~
F

/G
n

1 4

3
5

350 550

375 600

400 600

450 650

500 650 i

600 780

700 910

750 975

800 I040

900 i 1 170

1000 1300

1050 1365

I

1200 1560

1350 1755

1400 1820

1500 1950

l too 2080

1650 2145

1800 2340

2000 2000

276
!

r

276

276

292

163 l43

I
683.5 401.5 282.0 564

735.5 1427.5 308.0 016

735.5 427.5 308.0 616

785.5 452.5 333.0 666

836.5 478.0 358.5
r

717 292

940.5 530.0 410.5 821 402

l 143.5 631 .5 512.0 1024 589

1 143.5 631.5 512.0 1024 026

1 186.5 653.0 533.5 1007 647

1339.5v 729.5 610.0 1220 785

1491.5 805.5 680.0 1372 802

1543.5 831.5 712.0 I424 912

1741.5 930.5 8110 1022 992

1943.5 1031.5 012.0 l 824 1252

2003.5 1 106.5 987.0 1974 1 1252

2141.5 1 130.5 101 1.0 2 0 2 2  i 1392

2231.5 l 1175.5 1056.0 2112 1482

2305.5 1212.5 I 1093.0 2186 1482

2495.5 l307.5 I 188.0 2376 1632

2595.5 1357.5 1238.0 2476 1732

Proline Pro rag 50W, 53W

Sensor, remote version DN 2 350 (14")

AoclcI3220

Dimensions (SI units)

129 102

'l The length is regardless of the pressure rating selected. Fitting length to DVGW.

2" For flanges to AS, only DN 350, 400, 500 and 600 are available.

All dimensions in [mm]
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ANS1%8%'?VWA@

~8~ c~ D? G/ 11~1

IN" 21,6

15

0.42 5.63

29.1 15.8 11.x l 22.2 10.9

31.1 16.8 12.1 g 24.2 10.9 4

31.1 16.8 12.1 24.2 10.9

33.1 17.8 13.1 26.2 1 1.5

35.1 18.8 14.1 28,2 1 1,5

39.2 20.9 16.2 32.3 15.8

45.0
I
il 24.9 20.1 40.3 23.2

24.945.0 20. 1 40.3 24.6

46.7 25.7 21.0 42.0 25.5

52.7 28.7 24.0 48.0 30.9

58.7 3l]7 27.0 54.0 33.9

00.7 32.7 28.0 56.0 35.0

68,54
9

36,6 31.9 63.8 39.0

70.5 E 40.6 35.9 71.8 42.3

82.4 43.6 38.9 77.7 49.3

84.3 44.5 39.8 I79.6 v 54.8

87.9 46.3 41.6 83,2 58.4

90.8 47.7 43.0 86.0 58.4

98.2 51.5 40.8 93.5 64.2

48.7 97.5 68,2

18" 25.6

20" 25.6

24" 30.7

28" 35.8

30" 38.4

40.932"

1 46.036"

40" 51.2

42 53.7

48" 01,4

54"
i 69. l

56" 71.7

60" 76.8

64" 81.9

of 84.-/1

72" 92,1

78"
102.3

Proline Pro mag 50W, 53W

Dimensions (US units)

3

r
I

16"

23.6

23.6

508 4.02

1

g

E

E
102.2

i
53.4

1; The length is regardless of the pressure raring selected. Fitting length to DVGW.

2; Flanges 3 24" only to ANSI available, 2 28" only to AWWA available.
All dimensions in [inch]
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88

DN s 300 <12") DN 2 350 (14")

Tl l

498

*@*@E
i
i
i
K

Q E
I

I
i

a
D

1
i
I
I
i
i

*

I

i

I

I

PDy \ QC
11

¢ ?~ BC
QV

4

i

I

I

t

I

:/DN 1)

EN¢3m31/zs/As4

58 ,Q uP

25 26 62 77.5 87.5
I

32 35 80 87.5 94.5

40 4 ] 82 103
I

101

50 52 101
8

115.5 108

65l 68 121 131.5 ] 18

80 80 131 154.5 x 35

100 104 156 186.5 153

187l25 130 i
l

1
r 206.5 I 60

150 158 217 256 184

200 206 267 288 205
1

250 260 328
1

359 240

300 3] i 375312 413 273

300 4] 310 404375 268

350 al 343 433 479

375 38 393 480 542 395
4
r

400 31 393 480 542 395

450 al 439 538 583 4!7

500 3] 493 592 050 460 z
I

600 3; 503 693 766 522»

Proline Pro rag 50W, 53W

Ground disk for flange connections

A0003» 2 I

Dimensions (SI units)

\
i
s
I

3

r

6.5

I

i

I

i
E

2

I
l

\

365 9
t 1

E
E

9.0
E

I

"Ground disks can be used for all flange standards/pressure ratings that can be delivered, except for DN 2 300.

' Only DN 32, 40, 65 and 125 are available for flanges according to AS.

31 PN 10/16

41 PN 25,J1s 10K/20K

All dimensions in [mm]
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DN 11

ANSI

A 8. C D E t

1 I .02 2.44 3.05 3.44

11/ 1.61 3.983.23 4.06

I
2" 2.05 3.98 4.55 4.25

3"
315 I5.16 6.08 5.31

I

4"
4.09 6.14 7.34L 6.02

6 6.22 8.54 10.08 7.24

8.1 I 10.5 11.3 8.07

10" 10.2 12.9 14.1 9.45t
12"

12.3 16.314.8 10.8

14"
13.5 17.1 18.9 14.4

15 15.45 18.9 21.3 15.6

16 15.45 18.9 21.3 15.6

lg" 17.3 21.2 23.0 16.4

20" 19,4 23,3 25.6 18.1
24"

23.4 27.3

008

Praline Pro rag 50W, 53W

Dimensions (US units)

0.26

0.35

30.1 1 20.6

11 Ground disks can be used for all flange standards/pressure ratings
All dimensions in [inch]
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CO!TlDd ver s ion

Weight data n kg

N Jfflllldl
dnarreter

mote vezsmn without cable

Sen. r Tnmsrxitter

mm ANSI
AWWA

EN D N
AS

ANSI
AWWA

Wall mount
hJuing

JL,

c :>
~=<r

ch EN DIN
AS

7

d

4
O

Z .

4

4

41 ,J

4

HS

J  4

Iaiv
. J

d

c>
<1-

4
Q .

5

0

4

0

0

Q

M
o

90

5

99

0  4

7  4

0

4

J'7»-

4E
. J

08
"5

5

0 .

40

98

4

4

9 8

9

9

96

Z  O f
D
v

.E
_J

Z  9 8

4  9

4 9

1

0

4
0

z
Q..

9.

Q
Z

4

0

0

1

9

4

48

J 7ZQ.

4

1.49

4

40

6

4

Z

CO

m
. J

Z

5

4

4

Z
4

6

4

4

O

0
ZQ.

Z

O

Z
Q..

4

0

0

Z

0

4

5

8

3

4

4 6

4

40

8

9 6

4

4

J ad

4

4

6

J

6

I

d

J

0

45

0

0

o

Cl

U

4

4 8
O
4Q.

J

J

8 JO

Praline Pro rag 50W, 53W

Weight Weight in SI units

{

40 11/z"W
li

|

" F o r  f l a n g e s  t o  As ,  o n l y D N  8 0 ,  1 0 0 ,  1 5 0  t o  4 0 0 ,  5 0 0  a n d  t o o  a r e  a va i l a b le ,

T r ansmi t t e r  ( compac t  ve r s ion ) :  3 . 4  kg

Weigh t  da t a  va l id  f o r  s t andar d  p r essur e  r a t ings  and w i t hou t  packag ing  mat er ia l .
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ZN 1* 10.1

20.7

23.4

30.9

35.3

1

o
Lf) 1
8EU

i

13.2

1

I

Q
8
2
LJ

I 1.7

16.3

19.0

20.5

30.9

51.8

94.8

161 .0

238. 1

381 .5

447.6

557.9

624.0

888.6

877.6

1009.9

1208.3

1759.6

1980. 1

2421 . 1

3082.6

4846.6

5949. 1

8154. 1

9036.1

10138.6

40 IW'

50 2

80 3

100 4"
i
r

150 6"

OLmv-

3
U

56.2

99.2

165.4

242.6

385.9

452.0

562.3

628.4

200

250

8

10"

300 12"

350 14"

400 lo"

18450 r

500 20"

r 600 24" 893.0

1
I 2 8700

Qm
8U

882.0

1014.3

1212.8

1764.0

1984.5

24255

3087.0

4851.0

5953.5

8158.5

9040.5

10 143.0

30

800 32"

900 36

1000 TO"

42"

1200 48

54"
go*

06"

1800 72

78"

9/

<4GnmpaQtv<2rsi0n"'

PI lire Pr mag J 55W

Welght in US units (only ANSI AWWA)

We gM data in lbs

N moral d ¢mere1

`nch

Rerate vets; I without cable

Sensor Tmnsmx tar

ANSI AW W A W ¢I1m unthousing

l

clip
Negktd .iv doz n d!dpl UI lilt dw u p ¢gré 4  r

Er dies>+Hdu Er



.Die;§nete;i

[mm]

, .

£313,119

/13448
541., .

wvzé ii n 39'A531< 1/ ': 9/ /
,/-4 " ,

i&Ifve
As4oq7

Jo
:f

4

1 . I
. .

"

.. u . .

.

. 4

1 II

maefnamanaenw

Hardruhba' Polywethanle

mnnml ,1i1tdi1= m a  I M ,

25 1 PN 40l
I Cl. 150 20 K 24 0.94

32 PN 40 ZN K 32 1 .26

40 1% PN 40 Cl. 150 20 K 38 1.50

2" Table E4 pn 4o PN 16 Cl 150 10 K .50 1.97 50 1.97

65 PN 10
5 10 K O() 260 06 1 2.60 I

80 3" PN 16 Table E PN 16 CL 150 10 K 79 793.11 3.11

100 4 " PN xo I Table E PN 16 Cl. 150 i10 K 102 4.02 102 4.02
l 125 PN 16 10 K 5.00127 r 127 5.00

150 6 PN 16 Table E PN 16 Cl. 150 10 K 156 6.14
1

156 6.14 s

200 8 PN 10 Table E PN 16 Cl. 150 10 K 204 8.03 204
1

I

I
8.03

250 10" PN 10 Table E PN 16 Cl, 150 10 K 258 10.2 258 10.2

300 12 PN 10 Table E PN 16 Cl. 150 10 K 309 12.2 309 12,2

350 I 14" PN 6 Table E PN 16 Cl, 150 342 13.5 342 13.5

15 4 PN 10K
l

I 392 15,4

400 in PN 6 Table E PN 16 CL 150 392 15,4 392 15.4

450 lg" PN 6 CL 150 437 17.2 437 17.2

500 Zo.. PN 6 Table E PN 16 Cl. 150 492 19.4 492 l 19.4

600 24" PN 0 Table E PN 16 Cl. 150 594 23.4 594 23.4

700 28" PN 6 I1 Class D 692 27.2 692 27.2

30"
Class D 742 29.2 742 29.2

32 PN 6
1

Class D 794 79431.3 31.3

900 PN 636"
Class D 891 35.1 891 35.1

1000 40" PN 6 Class D \994 391 994 39.1

42"
Class D 1043 41.1 1043 I 41.1

1200 48 PN 6 E Class D
4

1197 47.1 1197 47.1

54" iClass D 1339 52.7

1400 PN 0
I

1402 55.2

60"
Class D 1492 58.7

1600 PN 6 1600 63,0
1\ 06"

Class D 1638 64.5

I 1800 72 PN 6 Class D 1780 70.3

2000 78 PN 6i
\ I Class D r

ll
1 1989 1 78.3 I

Proline Pro rag 50W, 53W

Measuring tube specifications
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1 375

l
r 80G
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Proline Promag 50W, 53W

Material Transmitter housing
.- Compact housing: powder-coated die-cast aluminum
- Wall-mount housing: powder-coated die-cast aluminum

Sensor housing
DN 25 to 300 (1 to la"); powder-coated die-cast aluminum
DN 350 to 2000 (14 to 78"); with protective lacquering

Measuring tube
DN S 300 (l2"]: stainless steel 1.4301 or 1.4306/304L;
(for flanges made of carbon steel with Al/zn protective coating]
DN Z 350 (14"]: stainless steel 1.4301 or 1.4306/304L;
(for flanges made of carbon steel with Al/Zn protective coating)

Flanges

EN 1092-1 (DIN 250l]: 1.4571/316L; RSt37-2 (S235]RG2]; C225 PE 410W B
[DN S 300 (la"): with A1/zn protective coating; DN 2 350 (14") with protective lacquering
ANSI: A105; F316L
(DN S 300 (l2"}: with Al/Zn protective coating; DN 2 350 (14") with protective lacquering]
AWWA: 1.0425
]IS: RSt37-2 (S235]RG2); HH; 1.0425/3161.
(DN S 300 (12"]: with Al/Zn protective coating; DN 2 350 (14") with protective lacquering)

AS 2129
DN 150 to 300, 600 (6 to 12", 24"]: A105 or RSt37-2 (S235]RG2]
DN 50, 80, 100, 350, 400, 500 (2", 3", 4", 14", 16", 20"]: A105 or St44-2 (S275]R}

AS 4087: A105 or St44-2 (S275]R)

Electrodes: L4435, Alloy C-22, Tantalum

Seals: to DIN EN 1514-1

Ground disks: 1.4435/316L, Alloy C-22, Tantalum

Material load diagram

Caution!
The following diagrams contain material load diagrams (reference curves) for flange materials with regard to
the medium temperature. However, the maximum medium temperatures permitted always depend on the
lining material of the sensor and/or the sealing material [ al ] ,

Flange connection to EN 1092-1 (DIN 2501)
Material: RSt37-2 [S235]RG2) / C22 / Fe 410W B

40005504

40

O
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Proline Pro rag 50W, 53W

Flange connection to EN 1092-1 (DIN2501)
Material: 316L / 1.4571

AU005304

Flange connection to ANSI Bl6.5
Material: A 105

49003 o

Flange connection to ANSI Bl6.5
Material: F316L

Aooosso?
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Proline Pro rag 50W, 53W

Flange connection to AWWA C 207, Class D
Material: 1.0425

*XCUO SS9"

Flange connection to JIS B2220
Material: RSt37-2 (S235]RG2] / HH / 1.0425 / 316L

Ac0'a823e

Flange connection to AS 2129 Table E or AS 4087 PN 16
Material: A105 / RSLS7-_ (S235JRG2) / St44-2 (S275]R)

AUGCISSQS
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Proline Pro rag 50W, 53W

Fitted electrodes Measuring electrodes, reference electrodes and empty pipe detection electrodes:

l Standard available with .1 .4435, Alloy C-22, tantalum
l Optional: exchangeable measuring electrodes made of l .4435 (DN 350 to 2000 / 14 to 78")

Process connections Flange connection:
l EN 1092-1 (DIN 2501), DN S 300 (12") form A, DN 2 350 (14"1 form B

(Dimensions to DIN 2501, DN 65 PN 16 and DN 600 (24") PN 16 exclusively no EN 1092-1]
l ANSI 1316.5

l AVVWA C 207, Class D

l JIS B2220
l AS 2129 Table E
l AS 4087 PN 16

Surface roughness l Electrodes
- 1.4435, Alloy C-22, tantal: S 0.3 to 0.5 um (S 11.8 to 19.7 pin]

[all data refer to parts in contact with medium]

Human interface

Display elements Liquid crystal display: backlit, two lines (Promag 50) or four lines (Proinag 53) with 16 characters per line
Custom configurations for presenting different measured-value and status variables

Totalizer
Promag 50: 2 totalizes
Pro rag 53: 3 totalizes

Operating elements Unified operation concept for both types of transmitter:

Promag 50:

l Local operation via three keys (J, , 3]
l Quick Setup menus for straightforward commissioning

Promag 53:
Local operation via three keys (._;1, ;i, it)
Application-specific Ouick Setup menus for straightforward commissioning

l

l

Language groups Language groups available for operation in different countries:

l

l

Proniag 50, Prornag 53:
Western Europe and America [WEA]:
English, German, Spanish, Italian, French, Dutch, Portuguese
Eastern Europe and Scandinavia (EES):

English, Russian, Polish, Norwegian, Finnish, Swedish, Czech
South and east Asia (SEA):
English, Japanese, indonesia

Promag 53:
l China (CN]:

English, Chinese

You can change the language group via the opera'Ling program "Fie1dCare"

Remote operation Pro rag 50: Remote control via HART, PROFIBUS DP/PA
Promag 53: Remote control via HART, PROHBUS DP/PA, MODBUS RS485, FOUNDATION Fieldbus
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Proline Pro rag 50W, 53W

Certificates and approvals

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives.
Endless+Hauser confirms successful testing of the device by affixing to it the CE mark.

C-tick mark The measuring system meets the EMC requirements of the "Australian Communications and Media Authority
(ACMA]".

Pressure measuring device
approval

Measuring devices with a nominal diameter smaller than or equal to DN 25 correspond to Article 3(3)
of the EC Directive 97/23/EC (Pressure Equipment Directive] and have been designed and manufactured

according to good engineering practice. Where necessary [depending on the medium and process pressure),
there are additional optional approvals to Category II/lll for larger nominal diameters.

Ex 8ppl'ov81 Information about currently available Ex versions (ATEX, IECEx, FM, CSA, NEPSI] can be supplied by your
Endress+Hauser Sales Center on request. A11 explosion protection data are given in a separate documentation
which is available upon request.

Other standards and
guidelines

EN 60529
Degrees of protection by housing [IP code]

EN 61010
Protection Measures for Electrical Equipment for Measurement, Control, Regulation and Laboratory
Procedures.

IEC/EN Ol326
"Emission in accordance with requirements for Class A".
Electromagnetic compatibility (EMC requirements]

NAMUR NE 21 :
Electromagnetic compatibility [EMC] of industrial process and laboratory control equipment.

NAMUR NE 43:
Standardization of the signal level for the breakdown information of digital transmitters with analog output
signal.

NAMUR NE 53:
Software of field devices and signal-processing devices with digital electronics.

ANSI/ISA-582.0 l
Safety Standard for Electrical and Electronic Test, Measuring, Controlling and related Equipment - General
Requirements Pollution degree 2, Installation Category II.

€AN/€5A-€22.2 No. 1010.1-92
Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use.
Pollution degree 2, installation Category ll

FOUNDATION Fieldbus
certification

The flow device has successfully passed all the test procedures carried out and is certified and registered by the
Fieldbus Foundation. The device thus meets ail the requirements of the following specifications:

Certified to FOUNDATION Fieldbus Specification
The device meets all the specifications of the FOUNDATION Fieldbus H] .
interoperability Test Kit (ITS), revision status 5.01 (device certification number: on request)
The device can also be operated with certified devices of other manufacturers
Physical Layer Conformance Test of the Fieldbus Foundation

MODBUS RS485 certification The measuring device meets all the requirements of die rOD BUS/TCP conformity test and has the "MOD-
BUS/TCP Conformance Test Policy, Version 2.0". The measuring device has successfully passed all the test
procedures carried out and is certified by the "MODBUS/TCP Conformance Test Laboratory" of the University
of Michigan.

PROFIBUS DP/PA
certification

The flow device has successfully passed all the test procedures carried out and is certified and registered by the

PNO (PROFIBUS User Organisation). The device thus meets ail the requirements of the following
specifications:

Certified to PROPIBUS PA, profile version 3.0 (device certification number: on request]
The device can also be operated with certified devices of other manufacturers (interoperability)
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Proline Pro rag 50W, 53W

Accessories
Various accessories, which can be ordered separately from Endress+Hauser, are available for the transmitter
and the sensor. Your Endress+Hauser service organization can provide detailed information on the order codes
in question.

Documentation
l

l

l

l

l

Flow Measurement (FA005D/06]

Operating Instructions Pro rag Promag 50 (BA046D/06 and BA049D/06)

Operating Instructions Prornag Prornag 50 PROFIBUS PA (BA055D/06 and BA056D/06]

Operating instructions Pro rag Promag 53 (BA047D/00 and BA048D/06]

Operating Instructions Pro rag Promag 53 FOUNDATION Fieidbus (BA05lD/06 and BA052D/06]

Operating Instructions Prorna Prornag 53 MODBUS RS485 [BAl 17D/06 and BA] 18D/06)

Operating Instructions Prornag Promag 53 PROFIBUS DP/PA (BA053D/06 and BA054D/06)

Supplementary documentation on Ex-ratings: ATEX, IECEx, FAI, CSA, NEPSI
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Registered trademarks
HART®
Registered trademark of the HART Communication Foundation, Austin, USA

pRob=iBUs®
Registered trademark of the PROFIBUS Nutzerorganisation e.V., Karlsruhe, D

FOUNDATIONTM Fieldbus
Registered trademark of the Pieldbus Foundation, Austin, USA

MODBU5®
Registered trademark of the MODBUS Organization

HistoRy"m, S-DAT®, T-DATTM, F-CHIP®, FieldCare®, Fie]dcheck®, FieldXpert""", Applicator®

Registered or registration-pending trademarks of Endless+Hauser Flowtec AG, Reinach, CH
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Order Codes

NOTE; Endress+Hauser reserves the right to change or modify product, specifications, and ordering information at any time without notice.
Please consult Endress+Hauser or your local representative for the most recent information.

Please note that the Promag 50Wl53W is also available with:
Hard rubber and Polyurethane liners; ACS, KTWNV270 and WRAS B59620 approvals
PED Cat II l Ill material certificates
ATEX and NEPSI hazardous area approvals
Dln250t and JlS B2220 process connections

Consult factory for information .

Pro rag 50W, 1" to 24"

010 020 030 040 050 060 070 080 090 100 110 120

Pro rag 50W |
i EEDDEDEEEDOE

Nomine\ Diameter

070 Housing
A

C
G
K
N
P

S

1

3

010 5

080

020

7

090
030

100

8

A

040

B

E 110

050

120

060

NEMA4X (IP 67) compact aluminum housing
NEMA4X (IP 67) remote wall-mounted (only for approvals A or R)
NEMA4X (IP 67) remote aluminum field housing for non-hazardous areas
NEMA GP sensor, wall-mounted housing (only for approvals A or R)
NEMA 6P sensor, aluminum field housing, non-hazardous
NEMA4X (IP 67) compact aluminum housing, HE (harsh environment),
compact and remote sensor sizes up to 12" only *
NEMA4X (IP 67) remote wail-mounted housing, HE (harsh environment),
remote sensor sizes 14" to 78" (only for approvals A and R) *
~40° F (-40° C) ambient temperature, NEMA4X (IP 67), compact,
aluminum tied housing (Only for approvals A and R)
-40° F (-40° C) ambient temperature, NEMA4X (IP 67), compact
(only for approvals A and R)
-40° F (-40° C) ambient temperature, NEMA 4X (IP 67) wait
mount housing, for NEMA UP sensor (only for approvals A OnO R)

9 Special version, to be specified

Cabie for remote
0 Without cable
1 15 foot coil and signal cable
2 30 foot coll and signal cable

5 Coil and signal cable, specify length (maximum 650 ft depending on
conductivity of process material)
Coil and signal cable, flexible conduit, specify length (maximum B50 ft
depending on conductivity of process material)

9 Special version, to be specified

Cable entries
B 1/2" NPT

L 1/2" NPT fieidbus connector (only for approval A and R)
9 Special version, to be specified

Power supply / display
7 85 to 260 VAC, without display, remote configuration only (not for

wall mount or SS housing)
20 to 55 VAC/ 16 to 62 VDC, without display, remote configuration
only (not for wall mount or SS housing)
85 to 260 VAC, with display, push button operation (language: EN, ES, FR,

IT, NL, PT, DE)
20 to 55 VAC l LB to 62 VDC, with display, push button operation
(language: EN, ES, FR, IT, NL, PT, DE)

X Sensor only (without transmitter, only available up to 8")
9 Special version, to be specified

Software
A Standard software
x Sensor only (up to 8" only)
9 Special version, to be specified

Outputs/ Inputs
A
D
H
J
S
T
w
X
9

Current HART, SIL, frequency
Current HART, SIL, frequency, status output, status Input
PROFIBUS-PA (approvals A and R only)
PROFIBUS-DP (approvals A and R only)
Current HART, SIL, frequency; active l.S (not for approvals A and R)
Current HART, SIL, frequency, passive l.S. (not for approvals A and R)
Current HART, SIL
Sensor only
Speclal version, to be specified

25 1"
40 1-112"
50 2"
80 3"
OH 4"
I F 6"

OH 8"
OF 10"

OH 12"
OF 14'
4H 16"
4F 18'
5H 20"

OH 24"

Liner
D Hard rubber, NSF61 drinking water approval (not available for 1", 1-1/2" 0r2" sensors)
H Hard rubber (not available for 1", 1-1/2" or 2" sensors)
P Polyurethane, NSF61 drinking water approval
S Hard rubber HR (not available for 1", 1-1/2" ore" sensors)
U Polyurethane
9 Special version, to be specified

Process connection
L Class 150 ANSI B165 CS steel A105 flanges

M Class 300 ANSI B16.5 CS steel A105 flanges (not for 8" and larger)
R Class 150 ANSI B16.5 31eL SS flanges

S Class 300 ANSI B16.5316L SS flanges (not form" and larger)
9 Special version, to be specified

Electrodes i material
0 Measuring, reference and EPD electrodes l316L SS
1 Measuring, reference and EPD electrodes l Alloy C22
2 Measuring, reference and EPD electrodes l tantalum
7 Measuring electrode, exchangeable i316L SS (for hard rubber liner

only, 14" and larger sensors, no EPD or reference electrodes, for safe areas only)
G Measuring, reference and EPD electrodes, bullet nose l316L SS
H Measuring, reference and EPD electrodes, bullet nose / Alloy C-22
9 Special version, to be specified

Calibration
A 3-point calibration, 05%
B 3-point calibration, 0.2%

D SCS/A2LA 3-point 0.5% calibration (lsollEc 17025) with certificate
traceable according to ISO 9000 (specify range)

SCSiA2LA 3-point 0.2% calibration (ISOIIEC 17025) with certificate
traceable according to ISO 9000 (specify range)

9 Special version, to be specified

Certificates
1 Standard, no certificate
2 3.1B material certificate for pipe and flanges
3 2.3 pressure test certificate (1.5 x PN, 3 minutes) for sensors up to 12" only
4 3.1B material and 2.3 pressure test certificate for sensors up to 12" only
5 CRN approval
8 CRN approval + material certificate + pressure test
9 Speciai version, to be specified

Approvals
A For use in non-hazardous areas

N FM explosion proof Class I, Div 1 /CSA Class I, Div. 1
(only for aluminum field housing, compact version, not for 14" and larger sensors)
FM non-incendive Class l, Div. 2 i CSA Class I, Div. 2R * Harsh environment (HE) option is available for process conditions where

cool process temperatures in tropical (high humidity) environments or process
fluids which undergo large cyclical temperature variations which can cause

high amounts of moisture that could condense onto the measurement tube.
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Pro rag 50W, 28" to 78"

010 O20 O30 040 050 060 O70 080 090 100 110 120

Pro rag 50W l QQOQEQQQQQQQ
Nominal Diameter

070

G

K

s

x

010
3

S

080

020

030
7

090

7H 28"
7F 30", AWWA
OH 32"
OH 36"
TO 40"
v o 42", AWWA
TZ 48"
VS 54", AWWA
VS 60", AWWA
VS 66", AWWA
TG 72"
VS 78", AWWA
Liner
D Hard rubber, NSF6l drinking water approval
H Hard rubber
P Polyurethane, NSFGI drinking water approval (not available for

42" up to 78")
S Hard rubber HR
U Polyurethane (not available for 42" up to 78")
9 Special version, to be specified
Process connection
P Class D AWWA carbon steel Aloe flanges
9 Special version, to be specified

Electrodes / material
0 Measuring, reference and EPD electrodes / 3loL SS
l Measuring, reference and EPD electrodes / Alloy C22
2 Measuring, reference and EPD electrodes / tantalum
7 Measuring electrode, exchangeable / 3l6L SS (for bard rubber

liner only, 14" and larger sensors, no EPD or reference electrodes,

for safe areas only)
G Measuring, reference and EPD electrodes, bullet nose / 3loL SS
H Measuring, reference and EPD electrodes, bullet nose / Alloy C-22
0 Special version, to be specified

Calibration

x00

040
8A

B
D A

E B

050
110

060

3-point calibration, 05%
3-point calibration, 0.2%
SCS/AZLA 3-point 0.5% calibration (ISO/IEC 17025) with certificate
traceable according to ISO 9000 (specify range]
SCS/A2LA 3-point 0.2% calibration [ISO/IEC 17025) with certificate
traceable according to ISO 9000 (specify range]

9 Special version, to be specified

Certificates
1 Standard, no certificate
2 3.lB material certificate for pipe and flanges
9 Special version, to be specified

Approvals
A For use in non-hazardous areas
R FM non-incendive Class I, Div. 2 / CSA Class I, Div. 2

120

Housing
A NEMA EX (IP 67) compact aluminum housing
C NEMA EX (IP 67) remote wall-mounted [only for

approvals A or R)
NEMA EX (IP 07) remote aluminum field housing for
non-hazardous areas
NEMA GP sensor, wail-mounted housing (only for
approvals A or R)
NEMA EX (IP 67) remote wall-mounted housing,
HE (harsh environment), remote sensor sizes 14" to 78"
(only for approvals A and R) *
-40° F (-40° C) ambient temperature, NEMA EX (IP 07),
compact, aluminum field housing (only for approvals A and R)
-40° F (-40° C) ambient temperature, NEMA EX (IP 67),
compact (only for approvals A and R)
-40°F (-40'"C) ambient temperature, NEMA EX (IP 07) wall
mount housing, for NEMA UP sensor (only for approvals A and R)

9 Special version. to be specified

Cable for remote
0 Without cable
i 15 foot coil and signal cable
2 30 foot coil and signal cable
5 Coil and signal cable, specify length [maximum 050 ft

depending on conductivity of process material)
Coil and signal cable, flexible conduit, specify length (maximum
650 ft depending on conductivity of process material)

Q Special version, to be specified
Cable entries
B l/2" NPT
L i/Z" NPT fieldbus connector (only for approval A and R)
9 Special version, to be specified
Power supply / display
7 85 to 260 VAC, without display, remote configuration only

(riot for wail mount or SS housing)
Z0 to 55 VAC / l() to 62 VDC, without display, remote
configuration only lot for wail mount or SS housing)
85 to ZOO VAC, with display, push button operation (language: EN,
ES, FR, IT, NL, PT, DE)
20 to 55 VAC / 10 to 62 VDC, with display, push button operation
(language: EN, ES, FR. IT, NL, PT, DE)

X Sensor only (without transmitter, only available up to 8")
9 Special version, to be specified
Software
A Standard software
9 Special version, to be specified
Outputs / inputs
A Current HART, SIL, frequency
D Current HART, SIL, frequency, status output, status input
H PROFIBUS-PA (approvals A and R only)
J PROFIBUS-DP (approvals A and R only)
S Current HART, SIL, frequency, active LS. (not for approvals A and R)
T Current HART, SIL, frequency; passive I.S. (not for approvals A and R)
W Current HART, SIL
X Sensor only
0 Special version, to be specified

* Harsh environment [HEl option is available for process conditions where
cool process temperatures in tropical (high humidity) environments or process
fluids which undergo large cyclical temperature variations which can cause
high amounts of moisture that could condense onto the measurement tube.



Proline Pro mag 50W, 53W

Pro rag 53W, 1" to 24"

010 020 030 040 050 060 070 080 090 100 110 120

Pt° m@@53WL1l-UEUEDEODDUDU
080

7

000

100
010

Nominal Diameter

25 l "
110 1-1 /2"
50 2"
80 3"
IH 4"
IP 6"
OH 8"
OF 10"
OH IZ"
OF 14"
OH 16"
OF lb"

OH 20"
(JH 24"

Liner
D

1

8
Hard rubber, NFS6l drinking water approval (not available for 1"
l-1/2" or 2" sensors)
Hard rubber (not available for 1", i-l/2" or 2" sensors]
Polyurethane, NSF6i drinking water approval
Hard rubber HR (not available for i", 1-l/2" or 2" sensors)

A

B

020

110

030 120

040

H

P

S

U Polyurethane
O Special version, to be specified

Process connection

L Class 150 ANSI Bl6.5 CS steel Al05 flanges
M Class 300 ANSI Blo.5 CS steel Ai05 flanges (not for 8" and larger)
R Class 150 ANSI B165 3l6L SS flanges

S Class 300 ANSI B165 3l6L SS flanges (not for 8" and larger)
Q Special version, to be specified

Electrodes / material
0 Measuring, reference and EPD electrodes / 3i6L SS
l Measuring, reference and EPD elecnodes / Alloy C22
2 Measuring, reference and EPD electrodes / tantalum
7 Measuring electrode, exchangeable / bioL SS (for hard rubber liner only,

la" and larger sensors, no EPD or reference electrodes, for safe areas only)
C Measuring, reference and EPD electrodes, bullet nose / bioL SS
H Measuring, reference and EPD electrodes, bullet nose / Alloy C~Z2
9 Special version, to be specified

Calibration
B
E

Iipoint calibration, 0.2%
SCS/A2LA 3-point, 0.2% calibration (ISO/IEC l7025) with certificate
traceable according to ISO 9000 (specify range]
Special version, to be specified

050

060

0

Certificates
l Standard, no certificate
2 3.lB material certificate for pipe and flanges
3 2.3 pressure test certificate (1.5 x PN, 3 minutes] for sensors up to la" only
4 3.lB material and 2.3 pressure test certificate for sensors up to 12" only
5 CRN approval
8 CRN approval + material certificate + pressure test
0 Special version, to be specified

Approvals
A
N

Cable for remote
0 Without cable

l 15 foot coil and signal cable
2 30 foot coil and signal cable
5 Coil and signal cable, specify length [maximum 650 ft depending

on conductivity of process material)
Coil and signal cable, flexible conduit, specify length (maximum
650 ft depending on conductivity of process material)

9 Special version, to be specified

Cable entries
B 1/2" NPT
L 1/2" NPT Pieidbus connector (only for approval A and R]
0 Special version, to be specified

Power supply / display
7 85 to 260 VAC, without display, remote configuration only (not for

wall mount or SS housing)
20 to 55 VAC / lO to 62 VDC, without display, remote configuration
only (not for wall mount or SS housing)
85 to 260 VAC, with display, push button operation (language: EN,
ES, FR, IT, NL, PT, DE)
20 to 55 VAC / 16 to 62 VDC, with display, push button operation
(language: EN, ES, FR, IT, NL, PT, DE)

x Sensor only (Mthout transmitter, only available up to 8"]
9 Special version, to be specified
Software
A Standard software .

C ECC electrode cleaning circuit [only for approvals A and R)
9 Special version, to be specified

Outputs / Inputs
Fixed communication boards

A Current HART, SIL, frequency
B Current HART, SIL, frequency, 2 relays
F PROFIBUS-PA, IS
G Foundation Fieldbus, IS
H PROFIBUS-PA
I pR0l:lBu5-Dp
K Foundation Fieldbus
O Modbus RS485, status input
S Current HART, SIL, frequency; active LS
T Current HART, SIL, frequency; passive LS
Flexible communication boards
C Current HART, SIL, frequency, 2 relays, flexible module
D Current HART, SIL, frequency, relay, and status input, flexible module
L Current HART, SIL, 2 relays and status input/output
M Current HART, SIL, 2 frequency output, status input
N Modulus RS 485, current and frequency output, status input
P PROFIBUS-DP, current and frequency output, status input
V PROPIBUS-DP, two relay outputs, status input
2 Current HART, SIL, relay, current, frequency outputs
A Current HART, SIL, relay, frequency outputs, current input
7 Modbus RS485, two relay outputs, status input
X Sensor only
0 Special version, to be specified

For use in non-hazardous areas
FM explosion proof Class I, Div. I / CSA Class I, Div. l (only for aluminum
field housing, compact version, not for 14" and larger sensors]
FM non-incendive Class l, Div. 2 / CSA Class l, Div. 2

070
* Harsh environment (HE) option is available for process conditions where

cool process temperatures in tropical (high humidity) environments or process
fluids which undergo large cyclical temperature variations which can cause
high amounts of moisture that could condense onto the measurement tube.

S

l

3

5

R

Housing
A NEMA EX (IP 67) compact aluminum housing
C NEMA4X (IP 67) remote wail-mounted (only for approvals A or R)
G NEMA EX (ip 67) remote aluminum Held housing for non-hazardous areas
K NEMA OP sensor, wall-mounted housing (only for approvals A or R)
N NEMA UP sensor, aluminum fled housing, non-hazardous
P NEMA EX (in 67) compact aluminum housing, HE (harsh environment),

compact and remote sensor sizes up to l2" only *
NEMA AX (IP 67) remote wall-mounted housing, HE (harsh environment),
remote sensor sizes 14" to 78" (only for approvals A and R) *
-40°F (-40°C) ambient temperature, NEMA EX (ip 67), compact,
aluminum field housing (only for approvals A and R)
40°F (-40°C) ambient temperature, NEMA4X (in 67), compact
(only for approvals A and R)
-40°F (-40°C) ambient temperature, NEMA EX (IP 67) was]
mount housing, for NEMA6P sensor (only for approvals A and R)
Special version, to be specifiedQ
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Praline Promag 50W, 53W

Pro rag 53W, 28" to 78"

010 020 030 040 050 060 070 080 090 100 110 120

Pro rag 53W
I

1 QEOEEDQDUEOE
080

7

090

010

Nominal Diameter
7H 28"
7F 30", AWWA
OH 32"
OH 36"
TO 40"
v o 42", AWWA
TZ 48"
VS 54", AWWA
VS 60", AWWA
VS 66", AWWA
TG 72"
VS 78", AWWA
Liner
D
H
P

100

8

A

020 B

030 110

120

040

050

060

070

Cable for remote
0 Without cable
1 15 foot coil and signal cable
2 30 foot coil and signal cable
5 Coil and signal cable, specify length (maximum 650 ft depending on

conductivity of process material)
Coil and signal cable, flexible conduit, specify length (maximum 650 ft
depending on conductivity of process material)

O Special version, to be specified

Cable entries
B l / Z "  NPT
L l/2" NPT Fieldbus connector (only for approval A and R)
9 Special version, to be specified

Power supply / display
7 85 to 260 VAC, without display, remote configuration only (not for

wall mount or SS housing)
20 to 55 VAC / lO to 62 VDC, without display, remote configuration
only [not for wall mount or SS housing)
85 to 260 VAC, with display, push button operation (language: EN,
Es, FR, IT, NL, PT, DE)
20 to 55 VAC / 16 to 02 VDC, with display, push button operation
(language: EN. ES, FR, IT, NL, PT, DE]

9 Special version, to be specified

Software
A Standard software
C ECC electrode cleaning circuit (only for approvals A and R)
0 Special version, to be specified

Outputs / inputs
Fixed communication boards
A Current HART, SIL, frequency
B Current HART, SIL, frequency. 2 relays
P PROFIBUS-PA, IS
G Foundation Fieidbus, IS
H PROFIBUS-PA
I PROFIBUS~DP
K Foundation Fieidbus
O Modbus RS485, status input
S Current HART, SIL, frequency, active LS
T Current HART, SIL, frequency; passive l.s
Flexible communication boards
C Current HART, SIL, frequency. 2 relays, flexible module
D Current HART, SIL, frequency, relay, and status input, flexible module
L Current HART, SlL, Z relays and status input/output
M Current HART, SIL, 2 frequency output, status input
N Modbus RS 485, current and frequency output, status input
P PROFIBUS-DP, current and frequency output, status input
V PROFIBUS-DP, two relay outputs, status input
2 Current HART, SIL, relay, current, frequency outputs
4 Current HART, SIL, relay, frequency outputs, current input
7 Modbus RS485, two relay outputs, status input
X Sensor only
9 Special version, to be specified1

3

5

Hard rubber, NSF61 drinking water approval
Hard rubber
Polyurethane, NSF6l drinking wale* approval (not available for
42" to 78" sensors)

S Hard rubber HR
U Polyurethane [not available for 42" Lo 78" sensors)
9 Special version, to be specified

Process connection
P Class D AWWA carbon steel Al05 flanges
9 Special version, to be specified

Electrodes / material
0 Measuring, reference and EPD electrodes / 3l6L SS
l Measuring, reference and EPD electrodes / Alioy C22
2 Measuring, reference and EPD electrodes / tantalum
7 Measuring electrode, exchangeable / 3l(>L SS [for hard rubber liner only,

14" and larger sensors, no EPD or reference electrodes, for safe areas only)
G Measuring, reference and EPD electrodes, bullet nose / 3loL SS
H Measuring, reference and EPD electrodes, bullet nose / Alloy C-22
9 Special version, to be specified

Calibration
B 3-point calibration, 0.2%
E SCS/A2LA 3-point 0.2% calibration [ISO/IEC 17025) with certificate

traceable according to ISO 9000 [specify range)
9 Special version, to be specified

Certificates
1 standard, no certificate
2 3.lB material certificate for pipe and ganges
9 Special version, to be specified

Approvals
A For use in non-hazardous areas
R FM non-incendive Class I, Div. 2 / CSA Class I, Div. 2

Housing
A NEMA4X (IP 67) compact aluminum housing
C NEMA EX (IP 67) remote wail-mounted (only for approvals A or R)
G NEMA EX (IP 67) remote aluminum field housing for non-hazardous areas
K NEMA UP sensor, wail-mounted housing (only for approvals A or R)
S NEMA EX [IP 67) remote wail-mounted housing, HE (harsh environment),

remote sensor sizes la" to 78" (only for approvals A and R) *
-40° F (-40° C) ambient! temperature, NEMA EX (IP 67), compact,
aluminum field housing (only for approvals A and R)
» 40° F (-40° C) ambient temperature, NEMA EX (IP 07), compact
(only for approvals A and R)
-40° F (-40° C) ambient temperature, NEMA4X (IP (57) wall
mount housing, for NEMA OP sensor (only for approvals A and R)
Special version, to be specified0

* Harsh environment wHEt option is available for process conditions where
cool process temperatures in tropical (high humidity) environments or process
iiuids which undergo large cyclical temperature variations which can cause
high amounts of moisture that could condense onto the measurement tube.
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MARK QTY SIZE SERVICE
PDIS-102A 1 ADSORBER A HIGH DIFF PRESSURE

VALLEY FARMS
ARSENIC REMOVAL FACILITY
SORB 33® ADSORBER SYSTEM

(1) ONE 89099 DIA. ADSORBER

SEVERN TRENT SERVICES
PROJECT # 22643

SECTION 6 INSTRUMENTS
B. PRESSURE DIFFERENTIAL

SWITCHES

lull



SEVERN TRENT
SERVICES

Park West One, Suite 600

Pittsburgh PA 15275

(412) 788-8300

EFFE E T E
T ME T

Sheet 1  O F  1

6 3 6 - 1Spec:
No. By Date Revision Contract: 22643
A JWS 10/02/14 p. o. #

By: JWS
Chk:

2
3
4
5

6
7
8
g

Function
Case
Mounting
Enclosure Class

Power Supply
Chart
Chart Drive
Scale

Other:

No.Range:

Range:

HIGH DIFF. PRESSURE SWITCH
CASTALUMINUM
MFG. STD.
NEMA 4X
For Intrinsically Safe System
N/A
N/A
N/A
Type:

10X
M
T

Transmitter Output NONE
For Receiver Instrument, See Sheet

11

12

13

to

15

16

17

18

C

O

N

T

R

O

L

L

E

R

Control Modes

Action
Auto - Manual Switch
Setpoint Adjustment
Manual regulator
Output

I = Integral (Auto Reset)
Sub: s= Slow f= Fast

NONE
P = Proportional (Gain)
D = Derivative(Rate),
On Meas. Increase Output
N/A
N/A
N/A
N/A

U

N

I

T

19
20
21
22
23
24
25

26

Service
Element Type
Material
Rating
Differential Range

Process Data

Process Connection

Element:
Body Rating:

Set At

DIFF.PRESSURE
DIFF BUNA-N DIAPHRAGM
Body: ALUMINUM
Overrange: MFG. STD.

Range: 3-30 PSI
(SCALE)

225 PSID
10 PSI
(SWITCH)

250 PSI
Fluid: WATER
Maximum Temp. 95 F Maximum Pressue:
IMPULSE LINES TAPS (1/4" NPT)

27 Alarm Switches
28 Function

Rating:Quantity: 1 Form: SPDT
Contacts To

15A
On Increase In Meas

29

30
31
32
33
34

Options Range:
Range:

Pressure Element
Temperature Element

\/ material

M a t e r i a l

Valve Manifold: N/A

REQD. DIFFERENTIAL PRESSURE INDICATIONDISPLAY
35 UNITED ELECTRIC J400K-S147B-M210-M900Manufacturer & Model No.

Notes: VENDOR SHALL SUPPLY S.S TAG BEARING INSTRUMENT TAG no.
PROVIDE INTERNAL ADJ. PROVIDE DISPLAY

1 PDSH-102ATAG sERvicE; ADSORBER EAS-A HIGH DiFFERENTIAL PRESSURIZE

0110 EE lj [IE E EET ME T T EET

VF  DATA SHEETS.x lsx 10/13/2014
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PRESSURE. VACUUM. DIFFERENTIAL PRESSURE

AND TEMPERATURE SWITCHES

-h
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FEATURES

n
1, 2 8t 3 switch outputs

Epoxy-coated enclosure designed
to meet enclosure type EX

Wide variety of pressure sensors and

materials

Setting via reference dial or hex

screw adjustment

FM approved

Adjustable Ranges:

6551

we ranges 300 we vacuum to 250 'we

pressure ( 746 7 to 6223 n'bar)

Pressure 30 'HQ Vac to 6000 psi

(-1 0 to 413 7 b<Jrl

D fferentlal pressure I wed to 200 pa d

(/ rmhar tn 13 8 her)

Temperature 180 ro 6s0 F

(-1178 to 343 3 C) 4'4'n\\'
0 \ II»\ \

U E UNITED ELEcT9lr:
c a n T 9 a L s
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OVERVIEW FEATURES
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The 400 Series is a versatile family of vacuum, pressure, differential
pressure and temperature switches for applications that require single
or multiple switching capabilities. Dual and triple switch versions
provide multi-output for alarm and shutdown, pre-alarm and alarm,
high/low limit or level staging functions.

UL listed and cUt certified,
FM approved,

CE compliant to low voltage
directive and pressure equipment
directive.

A wide variety of microswitch and process connection options, along
with a weather-tight enclosure, make the 400 Series an ideal choice
for most ordinary location applications. Its worldwide use is assured
with approvals and certifications to agency standards.

Optional ATEX or GOST intrinsic
safety compliance,

One, two or three switch outputs
may be separated up to 100% of
range.Widely used throughout the process industries, the 400 Series

provides threshold protection and control for many critical functions,
Typical installations are found in industrial gas production, energy
generation including pumps, turbines and compressors, pulp and
paper, and water and wastewater treatment.

Wide variety of available options
and pressure sensor modules.

Most models available for
immediate delivery.

i
=,

Reference scale, for types s, E 8¢ H

with option M321

Er
it

Differential Pressure
Model with M210
Option . Dial Indication

Enlarged View
»wnn wa u=»

Temperature Model with Remote Bulb
& Capillary and M321 option -

Gasketed Lexan=* Window

Dual Switch, Low Water

Column Differential

Pressure Model

(wan . is a 'agIstcmd Em8la1lalk of Sdhc lnnnvauve P&as:lc¢
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400 Series

SPECIFICATIONS

STORAGE TEMPERATURE

AMBIENTTEMPERATURE
LIMITS

65 tO 160° 1= (-SO to 71 ° c)

40 to l60° F (-40 to 71 ° C), set point typically shifts less than l° /o of range for
a 50° F (28° C) ambient temperature change

SET POINT

REPEATABILITY

Temperature models: 1 2% of full scale range
Pressure: models 126-376. 520-535, 540-547, 570-572, s126B~s164B: i 2% of
full scale range, models 440-457, 550-559: x 1% of full scale range; models
6l0~6l4: r 3% of full scale range

VIBRATION

ENCLOSURE

Set point repeats after to G, 10 millisecond duration

Set point repeats after 2.5 G, 5-500 Hz

Die cast aluminum, epoxy powder coated, casketed, captive cover screws

Designed to meet enclosure type EX requirementsENCLOSURE
CLASSIFICATION

SWITCH OUTPUT One, two or three SPDT switches, may be separated up to 100% of range except
models 521-524. 531.5341 50%; models 520, 525, 530, 535, 570-572; 30%
switches may be wired "normally open" or "normally closed

ELECTRICAL RATING 15 A 125/250/480 VAC resistive. Electrical switches have limited DC
capabilities. Consult factory for additional information

Approx. 3 to 7.5 lbs., varies with model

One3/4" NPT and two 7/8" diameter knockouts

WEIGHT

ELECTRICAL

CONNECTION

PRESSURE

CONNECTION

TEMPERATURE

ASSEMBLY

All models 1/4" NpT(female) except models S126B-S164B, 520-535: 1/2" NPT
(female), models 540-547: 1/8" NPT (female)

E' types use the same assemblies as 'F' types, however, range spans are limited

due to use of reference dials

Bulb and capillary: 6 feet 304 stainless steel

Immersion stem; models 120 8tl2i: nickel-plated brass, optional 3l6L stainless
steel available

TEMPERATURE

DEADBAND

Temperature Models: Model 1 Bs: solvent tilled, models 2-8: non-toxic oil filled

Type F typically 1% and type E, B 8. C typically 2% of range under laboratory
conditions (70° F ambient circulating bath at rate of l/2° F per minute change)

4 o 0 . B . 0 7 w w w . u E o N l I N E . c o M
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c
UNITED STATES AND CQNADA

us Tyv¢4oo a  4oz
al Listed, cUt cerc inmi
Pressure: UL 508, CSA C222 No. 14, tiler% E42272

Temperature: UL 873, CSA C22.2 No. 24, fuse # E10667

c us
Type 4o3
UL Recognized. cUt Recognized
Pressure: UL 508, CSA C22.2 No. 14, file # E42272

Temperature: UL 873, CSA C222 No. 24, fire 4% El0667

r )

Annovuls

FM
All Types
FM Approved
Pressure: Class 3510

Temperature: Class 3545

Ce
EUROPE

ATEX Directive (94/9/EC)
I i 1 C EEx l a III T O (omonA1.-wde M405)

Tomb = ~50° C to +60° C
UL International DEMKO A/S (N.B.#0539)
Certificate # DEMKO 03 ATEX 0335063
EN 50014, 50020 & 50284

Low Voltage Directive (LVD) (73/23/EC &93/68/EEC)
Compliant to LVD

Products rated lower than S0 VAC and 75 VDC are outside of the scope of the LVD

Pressure Equipment Directive (PED) (97/23/EC)
compliant to PED
Products rated below 7.5 PS! are outside the scope of PED

444515
Gosgortechnadzor Permit

0ExiallCT6

Tamb = -50IC to +50IC

NANIO CCVE Certification Center

Certificate # ROSS US.GB05.B02933

GOST R 513300. 51330.1. 51330.10 8 58330.14

(OPTIONAL rude M 406)

4 w  w  w .  u  E  o  N  l  v  N  E  .  c  o  M 4 O 0 . B . 0 7

'in

ea

ll l



Type J400K, single switch output with internal hex screw adjustment

34,5 tO 137,9s147B 3 tO30 0.5 tO 20,2 to 2,1 300 20,730 "Hq Vac to 100 ~1 to 6,9

I-JE

PRESSURE MCIDEL CHART

m
ea

Eu
vs

¢
o
Er

Type H400, single switch output with internal adjustment via reference dial

Type H402, dual switch output with internal adjustment via reference dial
Type H403, triple switch output with internal adjustment via reference dial

Model Adjustable Set Point Range Deadband Proof Pressure** Scale Division
Low end of range on fall,

High end of range on rise

psi bar
(unless noted) (unless noted)

Deadband doubles for

2 and 3 switch types

psi bar
(unless notes) (unless noted)

psi bar vs
(Unless Hated)

Teflon diaphragm and Viton°  O-Ring with 316L stainless steel I/4" NOT (female)

0.1 to 0,6 "HQ

0.2 to I "Hg

0.05 to 0.3

0.1 tO 0.4

0 2 5 m 0.73

55011

55211

55311

55411

55511

30 "HQ voc to 0
30 "Hg voc to 20 psi
0 to 20
0 to 30
0 IO 100

-1 to 0

4 to 1,4

0 to 1.4

0 to 2.1

0 to 6.9

pressure connection and cap

225
225
225
225
225

3,4 to 20,3 mbar
6,8 to 33,9 mbar
3,4 to 2o,7 mbar
6,9 to 27,6 mbar
17,2 to 51.7 mbar

15,5

15,5

15.5

15.5

15,5

2  " H g

2  " H g 84 2 ps i

1

I

5

"Prof pressure: The maximum pressure to which a pressure sensor may be subjected, which causes no parmanent damage The unit may require calibration (e.g startup, testing).
t Muds not available on types H402 and 14403
H Muds not available on type H403

DIFFERENTIAL PRESSURE MDDEL C:HART

Type J402 K, dual switch output with internal hex screw adjustment

Model Adjustable Set Point Range Deadband Working Pressure* * * Proof Pressure* *
Low end of range on fall:

High end of range on rise

paid bar

(unless noted) (unless noted)

Deadband doubles for
2 and 3 switch types

psi mbar
(unless noted)

psi bar psi bar

Welded 3l6L stainless steel bellows and l/2" NPT (female) pressure connections

s157B 10th 100 0,7 to 6.9 as to 3 34.5 xo 206-8 30 "Hg Voc to 180 -1 to 12,4 300 20,7

Brass bellows with nickel-plated brass I/4" NPT (female) pressure connections

0,2 to 2,1 0,5 to 2
0,7 to 5,9 0.5 to 3

147

157
3 to3o
TOto 100

34,5 to 137.9
34,5 to 206.8

30 "HQ Vac to 100
30 "Hg Voc to 150

-I to 6,9
.1 to 10,3

180
180

12.4

12.4

Buna-n diaphragm and O-Ring with aluminum vs" NPT (female) pressure connections

455 5 to 80 "wed 12,4 to 199.1 mbar 1 to 4 "we 2,5 to 10
456 2 to 20 0,1 to 1,4 0.1 to 0.3 6,9 to 20,7

457 3 to 30 0,2 to 2,1 0.1 to 0.4 6,9 lo 27,6

'"'*Working Pressure Range'The pressure range withln which two opposlng sensors can be safely operated and still

30 "Hg Voc to 225
30 "Hg voc to 225

30 "Hg voc to 225

malntaun set point adlustabilivy.

-1 to 15.5

-1 to 15,5
-1 to 15,5

225
225
225

15,5
15,5

15,5

8 w w w . u e O n |. I N E . c o M 4  0  0 .  8  .  0  7
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DIFFERENTIAL PRESSURE Type J400K - One SPDT output, internal hex screw adjustment

400 Series

HcJw TU EIRDER

BUILDING A PART NUMBER

Select a Type Select a Model Seleri an Option

Refer to the "Type" section helnw.

Determine type number based on switch

output, enclosure, adjustment and

reference.

Refer m the "Model Charts" Refer to the "Options" section

Determine option number based on switch

output, optional materials or other product

enhancements.

Fill in the type portion of your part number
with the corresponding number.

Determine model based on adjustable

range, headband and proof pressure.

Fill in the model portion of your part

number with the corresponding number. Fm in the option portion of your part
number with the corresponding number

Leave "option" portion blank if no options
are needed

FOR MULTIPLE OPTIONS: Call United

Electric Controls.

TYPE DESCRIPTION

PRESSURE Type 1400 -

Type 1402 -

Type 1403 -

Type H400 -

Type H402 -

Type H403 -

One SPDT output, internal hex screw adjustment

Two SPDT outputs; internal hex screw adjustment

Three SPDT outputs, internal hex screw adjustment

One SPDT output; internal adjustment with reference dial

Two SPDT outputs, internal adjustment with reference dial

Three SPDT outputs, internal adjustment with reference dial

Type .1402 K - Two SPDT outputs, internal hex screw adjustment

Type H400K . One SPDT output, internal adjustment with reference dial

Type H402K Two SPDT outputs, internal adjustment with reference dial

TEMPERATURE Type B400 -

Type B402 -

Type B403 -

Type C400 -

Type C402 -

Type C403 -

Type E400 -

Type E402 -

Type E403 -

Type F400 -

Type F402 -

Type F403 .

Immersion stem, one SPDT output, internal adjustment with reference dial

Immersion stem, two SPDT outputs. internal adjustment with reference dial

Immersion stem, three SPDT outputs, internal adjustment with reference dial

Immersion stem, one SPDT output, internal hex screw adjustment

Immersion stem, two SPDT outputs, internal hex screw adjustment

Immersion stem, three SPDT outputs, internal hex screw adjustment

bulb and capillary, one SPDT output; internal adjustment with reference dial

Bulb and capillary, two SPDT outputs, internal adjustment with reference dial

Bulb and capillary, three SPDT outputs, internal adjustment with reference dial

Bulb and capillary, one SPDT output, internal hex screw adjustment

Bulb and capillary, two SPDT outputs, internal hex screw adjustment

Bulb and capillary, three SPDT outputs, internal hex screw adjustment

4 0 0 . 8 - o 7 W W W . l J E O N l l N E . C O M
H



M201 Factory set one switch, specify set point on increasing or decreasing pressure, differential pressure or temperature.

NOT AVAILABLE DUAL OR TRIPLE SWITCH VERSIONS

M900 Watertight conduit titting, converts 7/8" hole to vs" NPT fitting. Required for product to meet NEMA EX if using
knockout holes for wiring

u-la
Hclw TU URDER UPTICJNS

SWITCH OPTIONS* DESCRIPTION
0140
0500
1030

1070

Vu
_v
h
o

Mn
a

q- 1520

1530

1535

1537

1539

2000

Gold contacts, 1 A 125 VAC resistive. NOT AVAIIABLE MODELS 440-443

Close headband, 5 A 125/250 VAC resistive. NOT AVAIIABLE MODELS 440-443, 520-535 8¢ 540-547

DPDT switch, IO A 125/250 VAC resistive; headband and minimum set point will increase. NOT AVAILABLE

TEMPERATURE VERSIONS, TYPE 1403. TYPE H403 AND MODELS 440-449, 520-535, s40-547, 570.572
10 A 125 VDC resistive, headband and minimum set point will increase. NOT AVAILABLE TYPES B, E AND MODEl.S

440.449, 520-535, 540-547, 570-572

Adjustable headband, 15 A 125/250/480 VAC resistive. Adjustment wheel changes rise setting only if adjustment

on fall setting is required, use primary adjustment (see product Installation & Maintenance instructions for

additional information or consult UE). NOTE: NOT AVAILABLE ON MIDDLE SWITCH FOR TYPE J403, C403 AND

F403. NOT AVAILABLE TYPES B, E, H, OR MODELS 440-443, 520-535, 540-547, 570-572, 610-614

External manual reset, 15 A 125/250/480 VAC resistive, latches on rise only. NOT AVAILABLE TRIPLE SWITCH

VERSIONS, OR MODELS 440-443, 520-535, 570-572

High ambient, 15 A 125/250/480 VAC resistive: temperatures up to 250° F/I-45° C NOT AVAILABLE MODELS
440-443, 520-535
Vapor~sealed 15 A 125/250 VAC resistive. NOT AVAILABLE MODELS 440-443, 520-535

Fungus resistant case, 15 A 125/250 MAc resistive. NOT AVAILABLE MODELS 440-443, 520-535

20 A 125/250/480 MAc resistive. NOT AVAILABLE MODELS 440443, 520-535, 540-547, 570.572

OTHER porous
M020 Single red status light, 115 VAC only. Specify whether light goes on or off with increasing or decreasing pressure or

temperature. NOT AVAILABLE MOCK. H-100K. l407K. H402K OR MODELS 440443 449

M202

M203

[m210
M277
M278
M321
M405
M406
M444

[m446
M449

M504
M540

M550

Factory set two switches, specify set points on increasing or decreasing pressure, differential pressure or temperature.

NOT AVAILABLE SINGLE OR TRIPLE SWITCH VERSIONS

Factory ser three switches; note: the third or middle switch must always be set to highest pressure or temperature

when switches are set apart, specify set points on increasing or decreasing pressure, differential pressure or

temrzewtufe. NQT AvAIL,AI3Lg s\~Qi .s QR QUAL sw l rQH VER§l0N§
Differential pressure indication. AVAILABLE J400K AND .I402K. MODELS 147. SI47B, 157 & SI57B

Range indicated on nameplate in Pa or MPa, factory selected. NOT AVAILABLE TEMPERATURE VERSIONS

Range indicated on nameplate in Kg/cm2. NOT AVAILABLE TEMPERATURE VERSIONS

Gasketed Lexan®  window, NOT AVAILAELE ON J, c, F TYPES

Intrinsic safety compliance for European Union per ATEX standards
Intrinsic safety compliance for Russia per Cosgortechnadzor standards

PeDer ID tau

Stainless steel ID tab & wire attachment

Surface mounting hardware kit that is required for models 520-535 when surface mounting. Use option code only

at time of ordering product, otherwise use surface and pipe mounting kit part number 6361-704 as a separate order

or for other models.

3l6L Stainless steel immersion temperature stem. AVAILABLE TEMPERATURE MODEls 120, 121 ONLY

Viton®  construction (headband and low end range may increase slightly), wetted Paris include Viton@ with standard

connection material, AVAILABLE MODELS 448454 and 540-547. TYPES .I400K & i402k MODELS 455-457

include Viton®  sealing diaphragms and 0-rings with Teflon* main diaphragm. TYPES H400K 8< H402K MODELS
456457 include Viton®  sealing diaphragms and O~rings with Teflon®  main diaphragm. MODELS 610-614 (Viton®

O~ring only).

Oxygen service cleaning, alcohol cleaning to remove residue from the process connection, NOT AVAILABLE ON

MODELS 440-443 OR H400K455 AND H402K~455.

M913

M914

M921

6351404

SD628651

i/4" NPT (female) stainless steel pressure connection. AVAILABLE MODELS Si26B-51468, Sl56B, Sl 64B ONLY

i/2" NPT (female) stainless steel pressure connection. AVAILABLE MODELS 358-376

i/4" NPT (female) brass pressure connection. AVAILABLE MODELS 610-614. TYPE J402 ONLY

Surface and pipe mount hardware kit for all models. Required for surface mounting needs 520-535. if not

previously ordered with option M449.
Watertight conduit fitting, connects7 / 8 ' hole to l/2" NPT (female) fitting, if not previously ordered with option
M900

'Arr switcher have Imam DC capable/inks Consult factory for detvifs
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[Internal Hex Screw Set Point Adjustment |

Set Point Adjustment via Reference Dial
Types H400, H402, H403, H400K, H402K, B400, B402. B403,

E400. 5402, E403

Types _l400_ 1402, 1403, J40OK, 1402K, C400, C402, C403, F4C0,

F402, F403

Dimensional drawings for all models may be found at www.ueonline.com
DIMENSIDNAL DRAWINGS

5.991129 hmm] - 1
i

3/4-NPT THRU menu WAU. ONLY
7/8 KNOCKQUT ON OPPOSITE a
CENTERED IN REAR OF ENCLOSURE .

I

5
-» 55 l139.4mml 5

- * 1 l$4.Jn1m]

i

Models

Dimension A

Inches

428

5.03

8.25

8.13

4.56

5.03

4.56

6 8 !

B 13

6. 13

7.00

7.97

8.03

5.91

6.31

5.50

108.7

127.8

209.6

206.5

H 5 3

155.7

155.7

177.8

202.4

204 .0

Mn

150.0

160.3

139.7

127.8

115.8

160.3

1/4

VS

1/4

VB

1/8

VS

1/4

1/2

V2

1/4

VS

vs

1/4

\/4
VS
1/4

PRESSURE

126.164

sl2sa-su84a

270-376

440.443, 44g

4s1. 453. 454

448, 4s0, 452

520.525

530535

SSI, ass-sss

550, 552

570-572

610.614

DIFFERENTIAL PRESSURE

147157

[s147s.s157s

455559

540-543

544.547

TEMPERATURE

120. 121

1B5.885

7.38

6.72

1873

170.7

Immersion Stem

Bulb & CaplIlary

Pressure Sensors Al/ dimensionsstated in inches (millimeters)

Models l26~I64 Models S126B~SI64B Models 270-376

'i y' l I

Models 440~454,
S50-555, 570-572

I
ct; i n

m y

1 i
1/4NPT_/

c
I
F

\ I
sL-I1

1/2 NPT 1/4 NPT

1/4 NPT

Models 610-614 Models 520.525 Models 530-535

" " *
-»-»-v
r t

a
2

I

I

Fu r e
g 9a

1.94 4
[49.3mm]PZU m

v
5
E

'nr

! I

1/2 NPT
r
l

!
I
s
s

!
I
I
* Q

1/2 NPT 6.00
[152.4mm]

3
-..¢.§

L 3

6,00
[152.4mm1

14

1/4 NPT
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400 Series

DIMENSIUNAL DRAWINGS
Dimensional drawings for all models may be found at www.ueonlirle.com

Differential Pressure Sensors Temperature Sensors

Models 147.157 Models 540-543 Models 120.121

Mn

vo NPT (Female)
t n ; (Lows: Hall

V"""'~° "*"'~'-"'*

1.69 [42.9fl'Im]

I
80THENDS

112 NPT

Local mount temperature version

Models 544-547 Models \BS-885

1/8 NPT (Female)
(Law & High) I 3

1.75[44.5mml | rnsn

T

Remote mount temperature version

Models 455457, 559

\ l

' Eff

1/4 NPT
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RECOMMENDED PRACTICES AND WARNINGS u.s. SALES OFFICES INTERNATIONAL OFFICES

United Electric Controls Company recommends careful consideration
of the following factors when specifying and installing UE pressure
and temperature units. Before installing a unit, the installation
and Maintenance instructions provided with unit must be read and
understood.

United Electric Controls
31 Old Stage Road
Hampton Falls, NH 03844
Phone: 617-899~l132
email: northeastsales@ueonline.c0m

CHINA
United Electric Controls, Shanghai Office
Room 1011, 10th Fir,
Huai Hai Songhua Building
No, 885, Rennin Road, Luwan District
Shanghai 200010, RR. China
Phone: +8621 -6255 8059
email: chinasales@ueonline.com

United Electric Controls
28 n. Wise Ave.
Freeport, IL 61032
Phone: 815-341-2588
email: midwestsales@ueonline.com

United Electric Controls
1022 Vineyard Drive
Conyers, GA 30013
Phone: 770335-9802
email: southeastsales@ueonline.com

United Electric Controls, queuing Office
Room t006, Jainhao International Bldg,
Block D, No. 116
Zizhuyuanlu, Haidian District
Beijing, China 100089
Phone 8: max: +86-i0-5893~055i
email: beijingsales@ueonline.com

•

United Electric Controls
5829 Grazing Court
Mason, OH 45040
Phone: 513~5355486
email: midatlanticsales@ueonline.com

EUROPE

United Electric Controls
05~806 Komorow
Kujawska 5, Poland
Phone: +48 22 499 4804
email: eastemeuropesales@ueonline.comUnited Electric Controls

102 Salazar Court
Clayton. CA94517
Phone; 925.408.5997
email: westcoastsales@ueonline.com

4

IND\A
United Electric Controls
402, Aries Avenue . I, 58» United Colony
Soma, Baroda - 390008 India
Phone: (+91) 265 3191711
email: ir:diasa1es@ueonlir\e.com

a

United Electric Controls
27 Summit Terrace
Sparta, NI 0787?
Phone: 973-271 -2550
email: eastemsales@ueonline.com

To avoid damaging unit proof pressure and maximum temperature
limits stated in literature and on nameplates must never be emceeded,
even by surges in the system. Operation of the unit up to maximum
pressure or temperature is acceptable on a limited basis (e.g.,
star-up, testing) but continuous operation must be restricted to the
designated adjustable range. Excessive cycling at maximum erasure
or temperature 1imiB could reduce sensor life.
A back-up unit is necessary for applications where damage to
a primary unit could endanger life, limb or property. A high or
low limit switch is necessary for applications where a dangerous
runaway condition could result.
The adjustable range must be selected so that incorrect,
inadvertent or malicious setting at any range point cannot result in
an unsafe system condition.
install unit where shock, vibration and ambient temperature
fluctuations will not damage unit or affect operation. When
applicable, orient unit so that moisture does not enter the enclosure
via the electrical connection. When appropriate. this entry point
should be sealed to prevent moisture entry.
Unit must not be altered or modified after shipment. Consult UE if
modification is necessary.
Monitor operation to observe warning signs of possible damage

to unit, such as drift in set point or faulty display. Check unit
immediately,
Preventative maintenance and periodic testing is necessary for
critical applications where damage could endanger property or
personnel,
Electrical ratings stated in literature and on nameplate must not
be exceeded. Overload on a switch can cause damage, even on
the list cycle. Wire unit according to local and national electrical
codes, using wire size recommended in installation sheet
Do not mount unit in ambient temp, exceeding published limits.

United Electric Controls
33018 Weatherby Court
Fulshear, TX 77441
phone: 832.457.6138
email: southwestsales@ueonfine.comLIMITED wAnnAlvrv

ASlA~PAClFIC
United Electric Controls, Far East
No. 1-2-2, 2nd Floor
Jalap 4/101 C
Cheras Business Centre
Batu 5, Japan Cheras
S6100 Kuala Lumpur, Malaysia
Phone: 60339l33~4l22
email: fareastsales@ueonlinecom

CANADA

MEXICO~LATIN AMERICA
United Electric Controls
Zacatecas #206 Suite 20
Col Guadalupe CP 89120
Tar pico, Tamaulipas Mexico
Phone: 52 (833) 2175201
email; 1atinamericasales@ueonline.com

Seller warrants that the product hereby purchased is. upon delivery,
free from defects in material  and workmanship and that any
such product which is found to be defective in such workmanship
or material will be repaired or replaced by Seller (Ex-works. Factory.
Watertown, Massachusetts. INCOTERMS), provided, however, that this
warranty applies only to equipment found to be so defective within
a period of 24 months from the date of manufacture by the Seller.
Seller shall not be obligated under this warranty for alleged defects
which examination discloses are due to tampering, misuse. neglect,
improper storage, and in any case where products are disassembled
by anyone other than authorized Seller's representatives. excEpT FOR
THE LIMITED WARRANTY OF REPAIR AND REPLACEMENT STATED
ABOVE, SEl.LER DlSCLAlMS ALL WARRANTIES WHATSUEVER WlTH
RFSPECT TO THE pnooucr INClllDlNG All IMPI :in WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICU LAR PURPOSE,

EASTERN
68 Mosley Crescent
Brampton, Ontario
Canada L6Y SCI
Phone: 905-455-5131
FAX: 905.455.5131

RUSSIA & SCANDINAVIA
United Electric Controls, Moscow
Elninskaya sir., 15440
Moscow, 121552, Russia
Phone: +7 (495) 792-88-06
email: russiansales@ueonline.com

UE c :  O  N  T  F T  O  L  S

180 Dexter Avenue, RO. Box 9143

W atertown, MA 02471-9143 USA

Telephone: 617 926-1000 Fax: 617 926.2568

http://www.ueonline.com

LIMITATION OF SEl.l£R's LIABILITY
SELLER'S LIABILITY TO BUYER FOR ANY LOSS OR CLAIM, INCLUDING

LIABILITY INCURRED IN CONNECTION WITH (II BREACH OF ANY
WARRANTY WHATSOEVER, EXPRESSED OR IMPLIED, (H) A BREACH

OF CONTRACT, (Ill) A NEGLIGENT ACT OR ACTS (OR NEGLIGENT

FAILURE TO Am commlTr£D BY SELLER, OR (IV) AN ACT FOR wHicH

STRICT LIABILITY WILL BE INPUTTED TO SELLER. IS LIMITED TO THE

"LIMITED WARRANTY" OF REPAIR AND/OR REPLACEMENT AS SO

STATED IN OUR WARRANTY OF PRODUCT IN NO EVENT SHALL THE

SELLER BE LIABLE FOR ANY SPECIAL, 1nDlmacn CONSEQUENTIAL

OR OTHER DAMAGES OF A LIKE GENERAL NATURE, INCLUDING.

WITHOUT LIMITATION, LOSS OF PROFITS OR PRODUCTION, OR LOSS OR

EXPENSES OF ANY NATURE INCURRED BY THE BUYER OR ANY THIRD

PARTY

UE speciriwtions subject to change without notice cpmuoo0



MARK QTY SIZE SERVICE
p1-171 1 4-1 HEADER PRESSURE
PI-172 1 4-1 HEADER PRESSURE

VALLEY FARMS
ARSENIC REMOVAL FACILITY
SORB 33® ADSORBER SYSTEM

(1) ONE 89099 DIA. ADSORBER

SEVERN TRENT SERVICES
PROJECT # 22643

SECTION 6 INSTRUMENTS
c. PRESSURE GAUGES



SEVERN TRENT
SERVICES

Park West One Suite 600

Pittsburgh PA 15275

(412) 788-8300

E EE Sheet 1 of 1
Spec: 646-1

No. By Date Revision 22643Contract:
A JWS 10/02/14 p. o.#

By: JWS
Chk:

1 Type:
2 Mounting:
3 Dial Die.:

Color:
4 Case:
5 Ring:
6 Blow-
7 Lens:
8 Option:

DIRECT READING
STEM
4 1/2"
WHITE
PHENOLIC
THREADED

Out Protection: SOLID FRONT
SAFTYGLASS (SHATTERPROOF)
LIQUID FILL (SILICONE)

0.50%9 Nominal Accuracy Reqired:

10 Manufacturer ASHCROFT DURAGAUGE
Model No. 1279S

11 Pressure Element: BOURDON
12 Element: 316 S.S.
13 Socket Material: 316 S.S.
14 Connection: 1/2" BOTTOM
15 Movement: ROTARY-GEARED
16 Diaphragm Seal:

Tag Number Range
Operating
Pressure Service

1

2

PL171

PL172

0-160 PSI

0-160 PSI

100 PSI

100 PSI

RAW WELL WATER INFLUENT

BLENDED EFFLUENT WATER

Notes: VENDOR SHALL SUPPLY S.S. TAG BEARING INSTRUMENT TAG no.

EYE EU E El] E 93T ME T T EET

VF DATA SHEETS.xlsx 10/13/2014



Liquid filled or hermetically
sealed case: IP 65

Do
20/200 F(1)

( 29/93 C)
20/250 FU)

( 29/121 C)
40/250 F

( 40/121 C)
LF
(glycerin)

20/150 F
(7/66 C)

20/200 F
(7/93 C)

0/150 F
( 18/66 c)

(silicone)
40/150 F

(-40/66° C)
40/200 F

(-40/93 C)
-40/150 F
(-40/66 C)....-.~.:

(halocarbon)
-40/M40 F
(-40/66 C)

-40/200 F
(-40/93 C)

-40/150 F
(-40/66 C)

Storage

one
0/30
0/60
0/1 nm

1
5
5

i n

0.1
0.2
0.5
1
2
Z
2
5
5

10
10
20
20
20
50
50

100
200
200

0/160 20
U/ZUU
0/300
0/400
0/600
0/800
0/1000
0/1500
0/2000
0/3000
0/5000
0/6000
0/10,000
0/20,000
0/30,000

Eu
50
50
50

100
100
200
200
500
500
500

1000
2000
5000

Figure
interval

2

¢ASH¢R09®
Type 1279 Duragauge Pressure Gauge
Available With PLUSITMPerformance Option

®

so et

PRODUCT SPECIFICATIONS
Model Number: 1279
Accuracy: '/2% full scale (Grade 2A,

ASME B40.100)
Vac., compound to 30,000 psi
41' diameter
Black phenolic, solid front

Ranges:
Dial Size:
Case Material:
Weather
Protection: Dry Case: IPSO

Ring:

l00 Window'
Dial:

Pointer:
Movement'

• Solid from case design, field
convertible to hermetically sealed
or liquid filled style

I Pressure ranges from vacuum .
30,000 psi

• Select from various socket and
Bourdon tube materials

• Micromefer adjustable pointer
• 400 Series stainless steel movement

wears better for longer life
• Teflon-coated pinion for longer /ire
• Patented Duratube" with as-welded

tube construction controls stresses
for longer life

» PLUS!"" Performance Option:
- Liquid-filled performance in a dry gauge
- Fights vibration and pulsations wit foul

liquid-filled headaches
- Urder as option XLL

Bourdon Tube
and Socket:

Conn. Size: ,
Conn. Location:l.Lowerlor back
OPTIONAL FEATURES
Fill: L-Glycerin~Standard

| XGv-Silicone-Optional
XGx-Halocarbon-Optiona

lhrgadeg reinforced Dl3CK
polypropylene
Glass
Aluminum, white background,
black figures and intervals
Micrometer adjustable
Rotary, 400 SS, Teflon®  coated
pinion gear and segment
C510 Phos. bronze/brass (A)(1)
316L Se/steel (.Rl12)

I 316L SS/316L ss ésw
KMonel/ Monel ( )( )

L " N proW VS

The Ashcroft®  Duragauge®  pressure
gauge is the finest production gauge on
the market for industrial use where pre-
cise indications are required. The product
line offers a wide variety of case styles,
Bourdon tubes and pressure ranges to
meet your application needs .

With the component combinations avail-
able in the Duragauge gauge line, over
ten million variations are possible to serve
the needs of all types of industries, includ-
ing process, power, nuclear, aerospace
and cryogenics.

XLL
PLUS!'"
Performance:
Hermetically
Sealed, IP65: H
Flush Mounting
Ring: X56
Receiver Gauge: XPR
Shatter Proof
Glass Window: [XSG |
Acrylic Window: XPD
Red Set Hand: XSH
Maximum
Pointer: XEP

ProcessAmbient
l'lJoints silver blazed
(7) Joints versed

S TANDARD RANGE  TABLE *

Range Minor
Graduation

Nate: Other than discoloration of the dial and hardening of the
casketing that may occur as ambient or process temperatures
exceeds 150°E non-liquid~filled gauges with standard glass win-
dows, can withstand continuous operating temperatures up to
250°F (121°C). Liquid-filled gauges can withstand 200°F (93°C)
but glycerin Till and acrylic window will tend to yellow. Accuracy
at temperatures above or below the reference ambient tempera-
ture of 68°F (20'"C) will be affected by approximately .4% per
25°F Gauges with welded joints will withstand 750°F (450°F
(232°C) with silver brazed joints) for short times without rup-
ture, although other parts of the gauge will be destroyed and
calibration will be lost. For continuous use and tor process or
ambient temperatures above 250°F (121 °C), a diaphragm seal
or capillary or siphon is recommended.

(1) Available for temperatures below -20° E see
Product Information page ASH/PI-21 B for details.

* Full standard and metric equivalent range table
available on our web site.

I S O  s o
REGISTERED FIRM

All specifications are subject to change without notice.
All sales subject to standard terms and conditions.
© Ashcroft Inc. 2013 Rev. 12/13BULLETIN DU-1 1279

Ashcroft Inc., 250 East Main Street, Stratford, CT 06614 USA
Tel: 203-378-8281 • Fax: 203-385-0408
email: info@ashcrofLc0m »  www.ashcroft.c0m
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Dimensions
'* A

* LL+I I*

I

Mounting hardware
supplied by AshcroftII

z

CCM"

we

1 M

F

- i .
Hole n
panel

T F
K

A-1

r

1<-H*

v

V

L
Ge1

!

T I i
T Y

3-L die. holes
on E die.B.C.

Lower Connection
4%..

> 4D 4%/'Type 1279 with
Type 1z18M flush
mountingring

VS N PT or
'/2 NPT 4'A"Back Connection

G
i
i

in Hg in Hgpsi psi

30"HgH5 ps
30" Hg/SO psi
30" Hg/60 psi
30"HgHuop9
30"HgH50 P9
30"Hgm00 pm
30"Hg000 P9

Range

5
10
10
10
10
30
30

0.2
0.5
1
1
2
2
2

Minor GradsFigure Interval
30/0 in. Hg
34/0 ft H20

5 in
511

0.2 in
0.5 fl

SIZE TYPE
SYSTEM

(TUBE & SOCKET)
CASE DESIGN

SOLID FRONT

PROCESS

CONNECTION SIZE

CONNECTION

LOCATION
0PTI0N5

(X VARIATI0NS)
RANGE

ENGINEERING
UNIT$(1)

(A) Bronze tube, Brass

sockets'

(P) K Monel 500 tube

Morel 400 s0cket*2)

(R) 31 SL st SI tube, steel socket

' Max pressure 1000psi

42 Max pressure 30,000psi

(5) Dry(IP54)

(SH)Dry, Hermetically

Sealed, Field Fillable
(IP65)

(02) IA NPT male"l

(09) 9/16-18 UNF CB
Amir co (standard

for high pressure
>20,000PSi)

' Max pressure 20 000psi

(B) Back

(D) Side (3:00)

(E) sum l9:00)

LL) Lower |

(T) Top (12:00)

l(i:w Silicone case fill |

(GX) Halocarbon case fill

(NH)St. St. Wired Tag

(Ts)Throttle screWs

(GB) Oxygen service

(PD)Acrylic wind0w(2

l(sc) safety glass 1

(EP)Maximum pointer,

adjustable

(SH)Red set hand,

stationary

(LL)PLUS!Performance

(58) Flush mounting ring

(C4) Individual calibration chart

(l Others on request

12) Standard with hermetically
sealed or liquid filled gauge

See website

for most
common ranges

0f1ered

I|(#) PSI

(GR)) Bar

(KG) Kilog1'3ms/cm2

(KP) Kilopascal

(IV) Inches of Mercury

Vacuum

See website for more
units of measure

Il(5L) Liquid filled

(glycerin standard)
(IPSO)

Used to flush mount gauge case Type 1279(*)S.
Standard finish is black, optional polished stainless
steel finish is available.

Compound

PANEL

Y l | 1 l

Range

WASHER

Figure Interval

v 0 1 I 1

Minor Grads

J

I

3

i
I

i

I

Type 1279 Duragauge Pressure Gauge
Available With PLUS!'"' Performance Option

Dial
Size

Inches

4% 5.81 3.36 5.07 I 106 I 5.375 I 1.62 I 4.08 62 I I 2.5(DrV)
147.6) I (65.3) I(12a.7) | (40.6) | (137) I (41.2) |(103.7) l(18.4) | (66.6) I (5.5) | (15.7) 3.5(_.F.)

¢AsHgR0FI'®
®

2.625

(67)

v
J

I

CASE

"B" Size of
3 Screws

"C" Size of
Washers

41/2
6.000
(152)

415;/8) #10-24 X 15/e V16 X 'Vm X %

Order Coding Example

I I45 1279 T s s 04 L XEPNH 100 #

1279

l s o  S 0 0 1
REGISTERED FIRM

All specifications are subject to change without notice.
All sales subject to standard terms and conditions.
© Ashcroft Inc. 2013 Rev. 12/13BULLETIN DU-1 1279
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Ashcroft Inc., 250 East Main Street, Stratford, CT 06614 USA
Tel: 203-378-8281 • Fax: 203-385-0408
email: info@ashcroftc0m www.ashcrott.c0m
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Valley Farms ARF - 6-2-15
Loading Gravel into the Arsenic Vessel
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Valley Farms 6-2-15
Loading Arsenic Removal Media
Into Vessel
Looking North

1
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Valley Farms 6-3-15
Severn Trent representative on site to supervise
Arsenic Vessel back washing
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Valley Farms 6-3-15
Recycle pump and piping
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WE W ARIZONA DEPARTMENT
OF

ENVIRONMENTAL QUALITY

Douglas A. Duchy
Governor

Henry R. Darwin
Director

APPROVAL OF CONSTRUCTION

Project Description: Valley Farms Arsenic Removal Facility
installat ion of  ab Arsenic removal system (SORB 33
Engineered Arsenic System), blending plan, booster pumps,
and related appurtenances.

Location: Valley Farms, AZ

Project Owner:
Address:

Arizona Water Company
PO Box 29006, Phoenix, AZ 85038

The Arizona Department of Environmental Quality (ADEQ) hereby issues an Approval
of Construction for the above-described facility based on the following provisions of
Arizona Administrative Code (A.A.C.) R18-5-507 et seq.

On 6/24/15 William Roberts, P.E., certified that the project was built according to the as-
built plans and specifications and ADEQ's Certificate of Approval to Construct.

On 1/12/15, ADEQ issued a Certificate of Approval to Construct for the referenced
project.

This Approval of Construction authorizes the owner to begin operating the above-
described facilities as represented in the approved plan On file with the ADEQ. Be
advised that A.A.C. R18-4-203 requires the owner of a public water system to maintain
and operate all water production, treatment and distribution facilities in accordance with
ADEQ Safe Drinking Water Rules.

RDR

PWS No.: 141-099
LTF No.: 62636 WF 9»24;5

'D Burnard
manager

Date Approved

C: ADEQ File No.: 20140293
Penal County Health Department
AZ Corporation Commission
Engineer

Main Office

1110 West Washington Street • Phoenix, AZ 85007
(602) 771-2300

Southern Regional Office

400West CongressStreet *Suite433 ' Tucson, AZ 85701

(520)628.6733

www.azdeq.gov

printed on recycled paper
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RIGHT TO APPEAL INFORMATION

The Arizona Department of Environmental Quality's review of this application was
subject to the requirements of the licensing time frames ("LTF") statute under
Arizona Revised Statutes ("A.R.S.") §41-1072 through 41-1079 and the LTF rules
under Arizona Administrative Code ("A.A.C.") R18-1-501 through R18-1-525; This
Notice is being issued within the overall time frame for your application.

ADEQ hereby approves your application for Approval of Construction Drinking Water
Facilities under A.R.S. §49-351. Your copy of the Approval of Construction Permit
is on the reverse side of this Right to Appeal information sheet.

This decision is an appealable agency action under A.R.S. §41-1092. You have a
right to request a hearing and file an appeal under A.R.S. § 41-1092.03(B). You
must file a written Request for Hearing or Notice of Appeal within 30 days of your
receipt of this Notice. A Request for Hearing or Notice of Appeal is filed when it is
received by ADEQ's Hearing Administrator as follows:

Office of Administrative Counsel
Arizona Department of Environmental Quality
1110 W. Washington Street
Phoenix, AZ 85007

The Request for Hearing or Notice of Appeal shall identify the party, the party's
address, the agency and the action being appealed and shall contain a concise
statement of the reasons for the appeal. Upon proper filing of a Request for Hearing
or Notice of Appeal, ADEQ will serve a Notice of Hearing on all parties to the appeal.
If you file a timely Request for Hearing or Notice of Appeal you have a right to
request an informal settlement conference with ADEQ under A.R.S. §41-1092.06.
This request must be made in writing no later than 20 days before a scheduled
hearing and must be filed with the Hearing Administrator at the above address.

Please contact Ali Baadiyan at (602) 771-4127 or asb@azdeq.gov if you have
questions regarding this Notice or the Certificate of Approved of Construction.



SUBMIT ORIGINAL TO ACCOUNTIN DEPARTMENT. . . .

ARIZUNA WATER CQMPANY CONSTRUCTION
PLACED IN SERVICE

NOTICE

WORK AUTHORIZATION
NO.:

DATE PLACED IN SERVICE: 7 8 20151

1-5167

DIVISION: PV/CG

CONTRACT NO:

FOR PURPOSES OF MODIFIED ACCELERATED COST RECOVERY SYSTEM, AN ASSET IS "PLACED
iN SERVICE" WHEN IT IS IN A CONDITION OR STATE OF READINESS AND AVAILABILITY FOR A
SPECIFICALLY ASSIGNED FUNCTION, WHETHER IT BE FOR USE IN A TRADE OR BUSINESS, OR
FOR THE PRODUCTION OF INCOME.

I CERTIFY THAT THE ASSET(S) CONSTRUCTED PURSUANT TO THE PROVISIONS OF THE ABOVE-
REFERENCED WORK AUTHORIZATION ARE READY FOR SERVICE AS OF THE DATE SHOWN
ABOVE,

7,3/ 5'
Division Ma Ger or Operations Superintendent

(signature)
Date

A-1-3-1
FKS 11/24/11

Docurncnt2

XXX:XXX 8:52 AM ws 1/15
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